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Section 1.0:  INTRODUCTION AND SITE DESCRIPTION 
 
 
 This semiannual report contains groundwater monitoring data collected from Site 1413, 
Marine Corps Base (MCB) Camp Pendleton, during the two most recent quarterly groundwater sampling 
events (October 2005 and January 2006) and includes historical data from all previous groundwater 
monitoring events.  In addition, this report also describes and presents results from the additional site 
assessment activities conducted at Site 1413 during September 2005.  This task was initiated under Task 
Order No. 0102 for the Naval Facilities Engineering Service Center (NFESC) Contract No. N47408-01-
D-8207.   
 
 Site 1413, which consists of the region beneath and surrounding the area that formerly 
contained underground storage tank (UST) 1413, is located within the southern portion of MCB Camp 
Pendleton 14 Area on 16th Street, approximately 250 ft southwest of the 16th Street and E Street 
intersection.  Figures 1 and 2a show the location of Site 1413 within MCB Camp Pendleton, and the 
location of the former UST area in relation to Building 1413, respectively.  Prior to removal on October 
18, 1996, Site 1413 contained one (1) 1,000-gallon, reinforced concrete tank with approximately 15 ft of 
single-wall, steel, 1-inch supply-and-return piping used to store and transfer diesel fuel.  The tank was 7 ft 
in height (extending 12 inches above ground) and 6 ft in diameter.  The UST had a single-wall, steel, 
underground remote-fill pipe, 27 ft in length and 3 inches in diameter.  Excavation dimensions were 10 ft 
by 12 ft and approximately 7.5 ft in depth.  The 1-inch supply-and-return pipelines extended 
approximately 11 ft below ground surface (bgs) to the building and extended another 4 ft in length 
beneath the foundation of the boiler room.  The information presented above was obtained from the Navy 
Public Works Center (NPWC) UST removal report (NPWC, 1997).   

 
 Site 1413 is located in the foothills of the Peninsular Ranges.  The site itself is relatively flat 
and is partially covered with asphalt pavement.  A hill with approximately 40 ft of vertical relief is 
located on the southern boundary of the site and is graded towards the site.  A small tributary of Pilgrim 
Creek, which is a tributary of the San Luis Rey River, is located approximately 700 ft to the north of the 
site.  According to the Water Quality Control Plan for the San Diego Basin (RWQCB, 1994), Site 1413 is 
located within the Mission Hydrologic Subarea of the Lower San Luis Hydrologic Area in the San Luis 
Rey Hydrologic Unit.  Groundwater in this area has supply uses beneficial to municipal and domestic 
supply, agricultural supply, industrial process supply, and industrial service supply.  However, no 
groundwater supply wells are located within approximately 1.6 miles (8,430 ft) of the site. 
 
 The geology at Site 1413 consists primarily of fine-grained silty and clayey sands.  These 
lithologies are of the Middle-Eocene Santiago Formation.  Historical records indicate that groundwater 
flow at Site 1413 is typically towards the east/southeast at a direction ranging between N65°E and S15°E 
with a hydraulic gradient between 0.002 and 0.03 ft/ft.  This flow direction is consistent with those 
presented by Ninyo and Moore (1999) for neighboring Sites 1223 and 14013.  Groundwater elevations 
encountered in this area (the southwest corner of Vandegrift Boulevard and 16th Street) range in elevation 
from approximately 282 to 330 ft above mean sea level (amsl) (see Figures 2a and 2b).  Groundwater 
generally occurs at approximately 319 ft amsl at Site 1413.  For a complete description of the initial site 
investigation conducted by Battelle at Site 1413, as well as soil and groundwater analytical results from 
that investigation, refer to the Final Site Assessment Report for Former UST Site 1413 (Battelle, 1999a). 
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Section 2.0:  ADDITIONAL SITE ASSESSMENT ACTIVITIES 
 

 This section presents information regarding additional site assessment activities conducted at 
former UST Site 1413 during September 2005. 
 
2.1 Regulatory Correspondence   
 
 A revised final Corrective Action Plan (CAP) which documents soil excavation activities that 
were undertaken at Site 1413 was submitted in December 2002 (Battelle, 2002).  Comments on the 
revised final CAP were provided by the San Diego Regional Water Quality Control Board on December 
3, 2004 (RWQCB, 2004), and requested that additional groundwater monitoring wells and soil borings be 
installed to further delineate both the dissolved-phase plume and soil contaminant plume at Site 1413.  In 
response to these comments, the following document was submitted to the Navy on April 15, 2005:  
Letter Work Plan for Additional Groundwater Monitoring Well Installations and Assessment at Former 
Underground Storage Tank Site 1413, Marine Corps Base Camp Pendleton (Battelle, 2005).  This letter 
work plan, which was subsequently approved by the RWQCB on August 11, 2005 (RWQCB, 2005), 
outlines the procedures for and rationale behind additional site characterization activities at former UST 
Site 1413, and is provided in this report as Attachment 1. 
 
2.2 Soil and Groundwater Investigation   
 
 Following approval from the RWQCB, additional site assessment activities were conducted 
by Battelle at Site 1413 between September 8 and September 16, 2005.  During this time, three 
continuously cored soil borings were placed to the northwest (1413-SB14), southwest (1413-SB08), and 
east (1413-SB12) of the former UST area and excavation.  Four additional soil borings were advanced 
and converted to groundwater monitoring wells.  The four additional groundwater monitoring wells were 
installed to the northeast (1413-SB11/MW08), southeast (1413-SB10/MW07), and west (1413-
SB09/MW06) of the former UST and excavation area, as well as within the former UST and excavation 
area (1413-SB13/MW09).  Soil samples were collected from each of the soil borings at depths ranging 
from 7 to 20 ft bgs and analyzed for total petroleum hydrocarbons extractable (TPH-E) constituents.  Soil 
boring 1413-SB13 was not sampled during this effort, because this region within the former UST and 
excavation area was adequately characterized during the initial site assessment activities (Battelle, 1999a).   
 
 No TPH-E constituents were detected in the continuous core soil borings designed to address 
existing data gaps and complete soil plume delineation at former UST Site 1413.  In addition, no TPH-E 
constituents were measured in soil samples collected from soil borings intended for additional 
groundwater monitoring well installations.  These data indicate that the soil plume at former UST Site 
1413 has been completely defined, and is limited in extent to the area surrounding the former UST.  
Furthermore, the majority of contaminated soils identified during the initial site assessment (Battelle, 
1999a) have since been excavated (Battelle, 2002).  Table 1 presents soil analytical results collected at 
Site 1413 in September 2005.  Figures 3a and 3b present soil data collected from previous site assessment 
activities at Site 1413, as well as from additional site assessment activities conducted during September 
2005, respectively.  Figure 4 is a site map illustrating the locations of all new soil borings and 
groundwater monitoring wells installed during September 2005, along with previously existing site wells 
1413-MW04 and 1413-MW05.  Site survey data and logs for soil borings advanced during September 
2005 are provided in Appendix A.  Furthermore, soil analytical data laboratory reports and laboratory 
data validation reports also are provided in Appendix A. 
 
 Groundwater monitoring wells installed as part of this investigation were developed on 
September 23, 2005 and the associated well development logs can be found in Appendix A.  Sampling of 
the upgraded well network at Site 1413 was initiated during the October 2005 and January 2006 quarterly 
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groundwater monitoring events for former UST Site 1413, and is discussed in detail during subsequent 
sections of this report.  In summary, the expanded groundwater monitoring well network has served to 
fully delineate the extent of the dissolved-phase hydrocarbon plume at the site.  Results from these 
sampling events are presented in Table 2.  Groundwater monitoring well completion diagrams for wells 
installed in September 2005 are presented in Appendix A. 
 
2.3 Monitoring Well Destruction Activities 
 
 As part of the additional site assessment activities conducted by Battelle during September 
2005, groundwater monitoring well 1413-MW03 was destroyed.  The rationale behind the destruction of 
1413-MW03 is summarized below. 
 
 On October 18, 2004, a 2-inch-wide, 36-inch-long selectively absorbent SoakEase™ sock 
was installed in the well.  Before the recovery system was installed in this well, 0.32 ft of free product 
was detected (see Table 3).  During each of the subsequent monthly free product recovery events 
conducted between October 2004 and August 2005, it was noted that the product in the well had been 
reduced to a sheen.  The recorded volumes of product removed by the absorbent socks in well 1413-
MW03 can be found in Table 3.   
 
 Free product found within well 1413-MW03, which was located upgradient of the source 
area, likely was due to the lateral migration of free product along thin, sandy laminae from the source 
zone.  Sixteen previous quarters of groundwater monitoring showed that the localized groundwater 
contamination at Site 1413 was stable and only fluctuated slightly, which may have been attributed to 
seasonal changes in groundwater levels.  In communication with RWQCB personnel (see Attachment 1), 
it was determined that groundwater monitoring well 1413-MW03 created a conduit for continued free 
product migration to groundwater.  Therefore, well 1413-MW03 was over-drilled and backfilled with 
bentonite chips on September 8, 2005.  The destruction documentation for well 1413-MW03 is presented 
in Appendix A.   
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Section 3.0:  WATER-LEVEL MEASUREMENTS AND GROUNDWATER SAMPLING 
 
 The two existing site groundwater monitoring wells (1413-MW04 and 1413-MW05), as well 
as the newly installed groundwater monitoring wells at former UST Site 1413 during September 2005 
(1413-MW06, 1413-MW07, 1413-MW08, and 1413-MW09), were sampled during the October 2005 and 
January 2006 sampling events.  Well 1413-MW03 was destroyed on September 8, 2005, and therefore has 
been removed from the monitoring well network at Site 1413.  Monitoring wells 1413-MW01 and 1413-
MW02 were destroyed during the interim remedial activities (i.e., excavation) conducted at Site 1413 
(Battelle, 2002) and are no longer part of the groundwater monitoring well network at the site. 
  
 Groundwater samples were collected using the low-flow sampling technique during both the 
October 2005 and January 2006 sampling events.  A portable micropurge pump was used to purge and 
sample each well.  Following a complete round of groundwater level measurements at the site, the pump 
inlet tubing was carefully lowered to the middle of the screened interval of each well a minimum of two 
hours prior to the initiation of purging (this process minimizes turbidity within the well).  Following the 
initiation of purging, the water level in each well was measured during drawdown to help determine the 
most appropriate flowrate for the well.   
 
 Prior to the acquisition of groundwater samples, the depth to groundwater was measured and 
recorded in each of the wells.  Analyses for the groundwater samples included on-site water quality 
parameter readings, as well as analyses for various organic and inorganic compounds by a stationary 
laboratory.  The following subsections describe procedures followed in the field, as well as the various 
analyses performed on groundwater samples collected from Site 1413. 
 
3.1 Field Data Collection 
 
3.1.1 Water-Level Measurements.  Water-level measurements were collected in accordance with 
the procedures provided in the Final Project Plan/Sampling and Analysis Plan for Remediation of 
Various Former UST Sites in Areas 13, 14, 15, and 21 at MCB Camp Pendleton (Battelle, 1999b).  All 
data were recorded in a field logbook dedicated to Site 1413.  Hard copies of the logbook sheets 
containing the field data collected during the October 2005 and January 2006 sampling events are 
included in Appendix B of this report.  An oil-water interface probe was used to monitor the depth to 
groundwater and to check for the presence of free product.   
  
 Water-level data collected from monitoring wells 1413-MW04, 1413-MW05, 1413-MW06, 
1413-MW07, and 1413-MW08 were used to determine groundwater flow direction and the hydraulic 
gradient at Site 1413.  Well 1413-MW09 was not used because it is screened through the gravel 
excavation backfill, which does not represent the natural hydrogeologic conditions of the site.  Based on 
the water levels collected over the past two sampling events, three-point calculations indicated a 
groundwater flow direction of approximately S60°E with an average hydraulic gradient of 0.012 ft/ft in 
October 2005, and a groundwater flow direction of approximately S55°E with an average hydraulic 
gradient of 0.011 ft/ft in January 2006.  These hydraulic gradient and flow direction values are fairly 
consistent with historical measurements.   
 
 However, with the expansion of the monitoring well network at Site 1413, a change in 
hydraulic gradient was observed at the eastern portion of the site.  Groundwater elevations recorded in 
1413-MW08 are much lower than expected and have resulted in a steeper hydraulic gradient at the eastern 
portion of the site.  A site map showing groundwater elevations measured during October 2005, as well as 
the calculated groundwater flow direction for each of the six previous quarterly sampling events is 
presented in Figure 2a.  Figure 2b is a site map showing the groundwater elevations measured during 
January 2006 and the calculated groundwater flow direction for each of the six previous quarterly 
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sampling events.  Water-level and free product measurements were taken each quarter from the top of 
casing, and the results are presented in Table 4. 
  
3.1.2 Free Product Recovery Activities.   On October 18, 2004, a 2-inch-wide, 36-inch-long 
selectively absorbent SoakEase™ sock was installed in well 1413-MW03.  Free product recovery 
activities continued in 1413-MW03 through September 2005.  However, after communication with 
RWQCB personnel, it was determined that well 1413-MW03 presented a conduit for free product 
migration to groundwater.  Therefore, well 1413-MW03 was destroyed on September 8, 2005.  Recorded 
volumes of product removed by the absorbent socks in well 1413-MW03 are listed in Table 3. 
 
 Groundwater monitoring well 1413-MW09, which was installed on September 16, 2005, is 
located approximately 20 ft downgradient from former well 1413-MW03 and is screened through the 
former tank cavity excavation gravel backfill.  1413-MW09 currently is being monitored monthly for the 
presence of free product.  Over the course of four months of monitoring (October 2005 through January 
2006), no measurable amount of free product has been detected in 1413-MW09.  Only a light product 
sheen and hydrocarbon odor was observed in this well during the October 2005 and January 2006 
groundwater monitoring events. 
 
 Monthly free product monitoring will continue at well 1413-MW09 over the next two 
quarterly groundwater monitoring events.  If measurable free product is detected in 1413-MW09, the 
findings will be reported and corrective action (i.e., product bailing/installation of a product recovery 
sock) will be initiated.       
 
3.1.3 Water Quality Parameters.  Water quality parameters, including temperature, pH, 
conductivity, dissolved oxygen (DO), turbidity, salinity, and oxidation-reduction potential (ORP), were 
collected throughout the purging process.   
 

The groundwater monitoring network sampled at Site 1413 during the October 2005 and 
January 2006 sampling events were first micropurged, which involves pumping at much lower rates than 
traditional purging methods.  The objective of micropurging is to minimize the stress to the groundwater 
system by decreasing drawdown caused by pumping.  Pumping at low flowrates effectively isolates the 
screened interval from the overlying (stagnant) casing water, thereby sampling water from the screened 
interval only.  Typically, flowrates on the order of 0.1 to 0.5 L/min are used during micropurging.  Water 
is purged from the well until the field measurements of pH, temperature, DO, ORP, specific conductivity, 
and turbidity stabilize.  Groundwater samples are collected immediately following parameter 
stabilization.   

  
Table 2 provides the final field parameter readings collected immediately prior to sample 

collection, during all quarterly groundwater sampling events.  Copies of the original field data collection 
log sheets for the October 2005 and January 2006 quarterly sampling events are provided in Appendix B. 
 
3.2 Analytical Results 
 
 Groundwater samples were collected at former UST Site 1413 during October 2005 and 
January 2006 in accordance with requirements in the Site Assessment and Mitigation (SAM) Manual 
(DEH, 2004).  Table 5 provides a summary of groundwater sampling methods, analytes, requirements, 
and analytical methods for the two most recent groundwater monitoring events.  All samples were 
shipped via an overnight courier under chain-of-custody documentation to Alpha Analytical, Inc., of 
Sparks, NV, for organic analyses.  Alpha Analytical, Inc., is a California Department of Health Services 
(DHS)-certified laboratory.  The samples were analyzed for the parameters listed below: 
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• Total petroleum hydrocarbons extractable (TPH-E) as diesel (-D), and motor oil (-MO) 
• Volatile organic compounds (VOCs) 
• Benzene, toluene, ethylbenzene, and xylenes (BTEX)/methyl-tert-butyl ether (MTBE) 
• Polynuclear aromatic hydrocarbons (PAHs) 
• Monitored natural attenuation (MNA) parameters: 

o Total organic carbon (TOC) 
o Methane 
o Nitrate/nitrite/sulfate 
o Manganese/lead/iron 
o Alkalinity/total dissolved solids (TDS). 

 
 No groundwater MCLs were exceeded at former UST Site 1413 during the October 2005 
sampling event.  However, groundwater samples indicated that TPH-D was present at low levels in the 
following groundwater monitoring wells: 1413-MW04 (0.072 mg/L), 1413-MW05 (0.2 mg/L), 1413-
MW08 (0.052 mg/L), and 1413-MW09 (0.44 mg/L).  TPH-D concentrations detected in groundwater 
monitoring wells 1413-MW05 and 1413-MW09 slightly exceed the Water Quality Criterion (taste and 
odor threshold) for TPH-D of 0.10 mg/L outlined in the amended Water Quality Control Plan for the San 
Diego Basin (9) (RWQCB, 1994).  In addition, benzene was detected in groundwater monitoring well 
1413-MW05 at a concentration of 0.39J μg/L (the J is associated with the following laboratory note: “the 
analyte was positively identified and the result is less than the reporting limit but greater than the method 
detection limit”).  This benzene concentration does not exceed the maximum contaminant level (MCL) 
for benzene of 1 μg/L.  1,2,4-trimethylbenzene (TMB) was detected in well 1413-MW09 at a 
concentration of 2.5 μg/L.  All other TPH and VOC constituents and all PAHs were below detectable 
levels during the October 2005 sampling event.   
 
 Again, no groundwater MCLs were exceeded at former UST Site 1413 during the January 
2006 sampling event.  However, groundwater samples showed a continued presence of TPH-D 
constituents in groundwater monitoring wells 1413-MW04 (0.15 mg/L), 1413-MW05 (0.24 mg/L), 1413-
MW08 (0.081 mg/L), and 1413-MW09 (0.36 mg/L).  TPH-D concentrations in groundwater monitoring 
wells 1413-MW04, 1413-MW05, and 1413-MW09 slightly exceed the taste and odor threshold for TPH-
D of 0.10 mg/L.  In addition, benzene was detected in one site well (1413-MW05) at a concentration of 
0.54 μg/L, which is below the MCL for benzene.  All other TPH and VOC constituents and all PAHs 
were below detectable levels during the January 2006 sampling event.   
 
 Based on the groundwater analytical results from October 2005 and January 2006, which 
were collected from the expanded groundwater monitoring well network at former UST Site 1413, the 
dissolved-phase groundwater plume at the site appears to be well delineated.  Therefore, it can be 
concluded that the additional groundwater monitoring well activities conducted during September 2005 
were successful in eliminating existing data gaps for dissolved-phase petroleum hydrocarbon constituents 
in groundwater at the site. 
 
 Groundwater analytical results from the October 2005 and January 2006 sampling events, as 
well as historical groundwater sampling data from former UST Site 1413, are presented in Table 2.  
Copies of the laboratory analytical reports for the most recent quarterly sampling event are provided in 
Appendix C.  Figure 5 shows all hydrocarbon contaminant concentrations measured in the groundwater 
during the four most recent quarterly sampling events for wells 1413-MW04 through 1413-MW09.  
Figure 6 presents historical TPH, BTEX, naphthalene, and TMB concentrations for wells 1413-MW04, 
1413-MW05, 1413-MW06, 1413-MW07, 1413-MW08, and 1413-MW09.  Note that contaminants 
measured at nondetectable levels during a particular sampling event were included on the historical plots 
as zero, although detection limits varied from sampling event to sampling event.  Figure 6 indicates 
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fluctuating low-level concentrations of TPH-D in 1413-MW04 and 1413-MW05, and low levels of TPH-
D over the past two sampling quarters for wells 1413-MW08 and 1413-MW09.   
  
3.3 Evaluation of Biological Indicator Parameters 
 

Specific chemical indicators of biodegradation were measured during the October 2005 and 
January 2006 sampling events at Site 1413 in order to monitor biological processes that contribute to 
natural attenuation of hydrocarbon-based fuels.  These parameters include electron acceptors (DO, nitrate, 
and sulfate), metabolic byproducts (methane, ferrous iron, and manganese), and general indicators of 
biological activity (alkalinity and ORP).  When these parameters are involved in biological reactions that 
result in degradation of contaminants, predictable changes in the concentrations of these parameters 
result.  Electron acceptors are consumed during biodegradation, resulting in lower concentrations of these 
compounds in the contaminated area.  Metabolic byproducts are produced, resulting in increased 
concentrations of these compounds in the contaminated area.  Results from these analyses for each of the 
quarterly sampling events conducted at Site 1413 are presented in Table 2.   

 
 The following paragraphs describe reported concentrations from the most recent sampling 
events in wells 1413-MW04, 1413-MW05, 1413-MW06, 1413-MW07, 1413-MW08, and 1413-MW09. 

 
Dissolved oxygen concentrations were relatively low in all groundwater monitoring wells 

across Site 1413 in October 2005/January 2006, with values ranging from 0 to 3.6 mg/L in October 2005, 
and 0 to 2.69 mg/L in January 2006.  However, higher dissolved oxygen concentrations generally were 
observed in groundwater monitoring wells with lower levels of petroleum constituents or those located 
further from the source area, which would be expected.    

 
Nitrate levels during the October 2005 sampling event were measured at 1.3, <0.25, 1.6, 3.6, 

1.5, and <0.25 mg/L in groundwater monitoring wells 1413-MW04, 1413-MW05, 1413-MW06, 1413-
MW07, 1413-MW08, and 1413-MW09, respectively.  During the January 2006 event, nitrate levels in 
1413-MW04, 1413-MW05, 1413-MW06, 1413-MW07, 1413-MW08, and 1413-MW09 exhibited similar 
concentrations of 1.1J, <0.25, 1.5J, 4.5J, 1.5J, and <0.25 mg/L, respectively.  Nitrate was depleted in 
groundwater monitoring wells 1413-MW05 and 1413-MW09, which exhibit the highest hydrocarbon 
concentrations in groundwater at the site. 

 
Sulfate concentrations during the October 2005 sampling event ranged from 87 mg/L in well 

1413-MW09 to 910J mg/L in 1413-MW08.  In January 2006, the levels ranged from 100J mg/L in 1413-
MW09 to 850 mg/L in 1413-MW08.  As expected, lower sulfate concentrations were observed in the 
source area (1413-MW09) as compared to downgradient well 1413-MW08 and other sentry groundwater 
monitoring wells at the site.  

 
 Reduced iron (Fe2+) concentrations were measured at concentrations below analytical 
detection limits (<0.050 mg/L) in all wells except 1413-MW04 (0.059 mg/L) during the October 2005 
sampling event.  In January 2006, reduced iron was detected in wells 1413-MW05, 1413-MW07, and 
1413-MW09 at concentrations of 0.11, 0.061, and 0.22 mg/L, respectively.  Although no significant 
relationships were observed with respect to elevated hydrocarbon concentrations and elevated reduced 
iron concentrations across the site, the highest level of reduced iron was observed in source area well 
1413-MW09 where the highest concentrations of TPH were measured. 

 
Reduced manganese (Mn2+) concentrations during the October 2005 and January 2006 

sampling events were similar in all wells ranging from 0.084 to 0.55 mg/L.  This parameter did not 
exhibit predictable trends (i.e., elevated concentrations in areas of higher contamination).  However, this 
may be a result of the relatively low levels of hydrocarbon concentrations in the groundwater at Site 1413.  
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Methane was detected in wells 1413-MW04, 1413-MW05, and 1413-MW09 in October 
2005 at concentrations of 37, 520, and 420 µg/L, respectively.  In January 2006, methane was detected in 
these same three wells at concentrations of 79, 480, and 570 µg/L, respectively.  Methane was not 
detected (<10 µg/L) in wells 1413-MW06, -MW07, and -MW08 during the October 2005 and January 
2006 sampling events.  In summary, the highest levels of methane were observed in the source area and in 
wells containing the highest concentrations of petroleum constituents, which would be expected.   
 

Alkalinity concentrations during the October 2005 sampling event ranged from 290 mg/L in 
1413-MW04 to 410 mg/L in 1413-MW05.  During January 2006, alkalinity measurements ranged from 
270 mg/L in 1413-MW04 to 400 mg/L in 1413-MW06.  

 
Oxidation-reduction potential values in the October 2005 sampling event ranged from -9.7 

millivolts (mV) in well 1413-MW09 to 186.7 mV in well 1413-MW06.  During January 2006, these 
values ranged from -38 mV in well 1413-MW09 to 236 mV in well 1413-MW06. 

 
Prior to the installation of the expanded groundwater monitoring well network during 

September 2005 at former UST Site 1413, the limited extent of the previous monitoring well network at 
Site 1413 made it difficult to evaluate biological indicator parameters at the site.   However, since the 
installation of groundwater monitoring wells 1413-MW06, 1413-MW07, 1413-MW08, and 1413-MW09, 
groundwater samples collected at the site have indicated that, in general, electron acceptors are depleted 
in the source area and in wells with higher levels of petroleum constituents.  Conversely, metabolic 
byproducts of hydrocarbon mineralization are elevated in the source area, as well as in wells with higher 
hydrocarbon levels.  These trends would be expected, and provide evidence that natural attenuation of 
petroleum constituents in groundwater may be occurring at former UST Site 1413.  
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Section 4.0:  QUALITY ASSURANCE/QUALITY CONTROL  
 
 
 All groundwater samples were collected and analyzed in accordance with the United States 
Environmental Protection Agency (U.S. EPA) methods stated in the Final Project Plan/Sampling and 
Analysis Plan for Remediation of Various Former UST Sites in Areas 13, 14, 15, and 21 at MCB Camp 
Pendleton (Battelle, 1999b), as summarized in Table 5.  All organic samples were analyzed within the 
analytical holding times.  The analytical laboratory was required to maintain certification from the State 
of California DHS for the analytical methods performed on the samples.  Alpha Analytical, Inc. analyzed 
all organic groundwater samples.  Samples were analyzed according to the Quality Assurance Plan for 
Alpha Analytical, Inc. (Alpha Analytical, 2004).   
 
 Laboratory quality control (QC) summaries for the most recent quarterly sampling events are 
provided as Appendix D.  The laboratory’s quality assurance (QA) oversight involved the performance of 
a first-level screening of the data being provided and an indication of any deviations from their precision, 
accuracy, detection limit, or laboratory QA/QC criteria.  A representative from the laboratory signed the 
data sheets, ensuring that this screening described above had been completed.  Subsequently, Battelle 
completed data review by comparing the chain-of-custody and field notebook entries with the data for 
each sample.  This was done by comparing hard copies of analytical reports to electronically entered data 
within Battelle.  Review of these summaries confirmed that data quality objectives were met.  
Additionally, the analytical data, along with the associated laboratory QC information, was forwarded to 
an independent data validation service for data validation.   
 
 A U.S. EPA Level III data validation was performed on 90% of the groundwater samples; the 
remaining 10% of the samples underwent a Level IV data validation.  The results indicated that the data 
generally met all analytical criteria.  Two exceptions to the analytical criteria were noted in the laboratory 
data validation reports: 
 

• The relative percent difference (RPD) value for the matrix spike/matrix spike duplicate 
(MS/MSD) samples for sulfate during the October 2005 sampling event was slightly 
higher than the acceptance criteria. 

• The RPD values for the MS/MSD samples for nitrate, nitrite and sulfate during the 
January 2006 sampling event were slightly higher than the acceptance criteria.  
 

All exceptions to the analytical criteria resulted in the assignment of “J” flags to the results by Laboratory 
Data Consultants, Inc. (Carlsbad, CA).  The “J” flag indicates that the result is an estimated value.  The 
laboratory data validation reports for the samples are included in Appendix E. 
 
 QA/QC measurements were taken in the field to ensure that meaningful and representative 
data sets were generated at Site 1413.  Field duplicate samples were collected at a rate of >10% of the 
total number of groundwater monitoring wells sampled at Site 1413.  These samples were collected to 
ensure the consistency and integrity of sample collection methods.  A duplicate sample was collected at 
Site 1413 during the October 2005 sampling event from monitoring well 1413-MW09, and from 
monitoring well 1413-MW05 in January 2006.  Results from the duplicate sample were consistent with 
the primary sample collected from this well (see Table 2). 
 
 Field blanks were collected daily to detect any possible contamination of the sample from 
airborne hydrocarbons during the sample collection process.  Trip blanks were sent with every shipment 
of samples to ensure that no contamination occurred during transportation.  The field and trip blanks were 
analyzed only if VOCs were detected in the groundwater.  In addition to the field blanks, bailer and/or 
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pump rinsate blanks also were collected in the field and analyzed for TPH-E and VOCs to ensure that the 
sampling devices were not a source of contamination for the samples.    
 
 TPH-E was not detected in the equipment blanks collected in October 2005 and January 
2006.  Furthermore, no VOCs were detected in any of the QA/QC samples collected in January 2006.  
The only contaminant found in the October 2005 QA/QC samples was toluene, which was detected in the 
field blank and equipment rinsate blank at concentrations just above laboratory analytical detection limits 
of 0.58 μg/L and 0.57 μg/L, respectively.  However, toluene has never been detected in the groundwater 
at Site 1413.  Therefore, it was concluded that the toluene detections likely were the result of laboratory 
contamination.   
  
 Refer to Table 6 for the results of the October 2005/January 2006 field QA/QC analyses.  
Appendix C provides the laboratory data sheets for the field QA/QC samples.  Chain-of-custody 
documentation is provided in Appendix F. 
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Section 5.0:  WASTE MANAGEMENT 
 
 
 Approximately 17 L of purged groundwater and water used to decontaminate the field 
equipment were generated at Site 1413 during the October 2005 sampling event and approximately 22 L 
were generated in January 2006.  This water was contained in polyethylene holding tanks and mixed with 
purged groundwater and equipment rinsate water generated from groundwater sampling at other MCB 
Camp Pendleton sites.  Following analysis by a stationary analytical laboratory, EFR Environmental 
Services of Alpine, CA, transported the water for nonhazardous disposal.  A copy of the manifests for 
waste removal during the two most recent quarterly sampling events is provided in Appendix G.  In 
addition, manifests for investigation-derived waste generated during additional site assessment activities 
conducted at Site 1413 during September 2005 are provided in Appendix G, along with manifests for 
historical free product removal.  No free product/groundwater waste was derived from Site 1413 over the 
last two quarters, as the new source area well (1413-MW09) does not contain measurable free product. 
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Section 6.0:  CONCLUSIONS 
 

 
 This semiannual report contains groundwater monitoring data collected from Site 1413, MCB 
Camp Pendleton, during the two most recent quarterly groundwater sampling events (October 2005 and 
January 2006) and includes data from all previous groundwater monitoring events.  In addition, this report 
describes the additional site assessment activities conducted at Site 1413 in September 2005.  The 
groundwater monitoring program that has been implemented at Site 1413 is designed to evaluate the 
occurrence of dissolved-phase petroleum hydrocarbon constituents in the groundwater, as well as monitor 
the stability of the plume.   
 
 The groundwater monitoring well network at former UST Site 1413 was expanded during 
September 2005 from three to six wells, to include one upgradient well, two additional downgradient 
wells, and the reinstallation of a source area well.  Also, due to the historic presence of free product in 
well 1413-MW03, the well was destroyed.  As part of these additional site assessment activities, three 
additional continuous core soil borings were advanced for the sole purpose of additional delineation of the 
soil contaminant plume.  A total of twenty (20) soil samples were collected during the additional site 
assessment activities and analyzed for TPH-E constituents.  Based on the analytical results, no petroleum 
hydrocarbon contaminants were detected in any of the soil samples, indicating that the soil plume has 
been completely defined with no remaining data gaps.   
 
 Following expansion of the groundwater monitoring well network at former UST Site 1413, 
quarterly monitoring activities took place in October 2005 and January 2006.   During the October 2005 
sampling event, laboratory results indicated that TPH-D was detected in four wells: 1413-MW04 (0.072 
mg/L), 1413-MW05 (0.2 mg/L), 1413-MW08 (0.052 mg/L), and 1413-MW09 (0.44).   
 
 In January 2006, TPH-D was detected in these same four wells at similar concentrations: 
1413-MW04 (0.15 mg/L), 1413-MW05 (0.24 mg/L), 1413-MW08 (0.081 mg/L), and 1413-MW09 (0.36 
mg/L).  Of the TPH-E detections from October 2005 and January 2006, the Water Quality Criterion (taste 
and odor threshold concentration) for TPH-D set at 0.10 mg/L (RWQCB, 1994) was slightly exceeded in 
1413-MW04 and 1413-MW05.  In 1413-MW09, which is located in the source area, the taste and odor 
threshold also was exceeded with a maximum measured concentration of 0.44 mg/L.  In addition to TPH, 
benzene was detected in 1413-MW05 at concentrations of 0.39J μg/L in October 2005, and 0.54 μg/L in 
January 2006.  None of the benzene detections observed at Site 1413 over the last two quarters of 
sampling exceeded its MCL of 1 μg/L.  Furthermore, no MCLs have ever been exceeded in wells that 
comprise the existing groundwater monitoring well network.  According to the historic analytical records 
provided for Site 1413, MTBE has never been detected at the site.  All other TPH, VOC, and PAH 
constituents measured in the groundwater were below detectable levels at Site 1413 during the October 
2005 and January 2006 sampling events.   
 
 Monitoring well 1413-MW09 (installed on September 16, 2005), located approximately 20 ft 
downgradient from former well 1413-MW03, is screened through the former tank cavity gravel backfill.  
It is currently being monitored monthly for the presence of free product.  Over four months (October 2005 
through January 2006) of monitoring, no measurable amount of free product has been detected in well 
1413-MW09.  A light product sheen and hydrocarbon odor was noted in the purge log for well 1413-
MW09 from the October 2005 sampling event.  Only a hydrocarbon odor was noted in this well during 
the January 2006 sampling event. 
       
 Groundwater monitoring is scheduled to continue at former UST Site 1413 over the next two 
quarters.  However, based on the findings from the additional site assessment activities conducted by 
Battelle during September 2005, as well as subsequent quarterly groundwater monitoring activities 
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conducted during October 2005 and January 2006, Site 1413 should be considered for closure and no 
further action as a low-risk groundwater case as defined by the RWQCB (1996) for the following reasons:   
 

• The leak and sources have been removed to the extent practicable (the former UST has 
been removed, contaminated soils have been excavated to the extent practical [Battelle, 
2002], and free product is no longer observed at the site). 
 

• The site has been adequately characterized and the soil and dissolved-phase plume is now 
well-defined.    
 

• TPH levels are only slightly above the TOT for TPH of 0.10 mg/L.  The maximum TPH 
concentration detected at the site over the past year is 0.44 mg/L and is located in the 
former UST region.  No VOC or PAH constituents exceed their respective MCLs. 
 

• The dissolved-phase plume appears to be stable, and newly installed upgradient and 
downgradient groundwater monitoring wells do not exhibit detectable levels of TPH 
(with the exception of 1413-MW08, which has low-level TPH constituents that are below 
the TOT for TPH of 0.10 mg/L). 
 

• Based on recent results from biological indicator parameters collected at the site, 
biodegradation of petroleum constituents appears to be occurring by processes associated 
with natural attenuation. 
 

• Finally, Site 1413 is located further than 1.5 miles from any potable drinking water wells 
in the vicinity. 
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TABLES 



Table 1.  Site 1413 September 2005 Soil Analytical Results 
 

Sample ID Date 

TPH-E 
(as diesel) 
(mg/kg) 

TPH-E 
(as motor oil) 

(mg/kg) 
1413-SB08-12 9/8/2005 <5.0 <10 
1413-SB08-15 9/8/2005 <5.0 <10 
1413-SB08-17.5 9/8/2005 <5.0 <10 
1413-SB08-20 9/8/2005 <5.0 <10 
1413-SB09-15 9/8/2005 <5.0 <10 
1413-SB09-17.5 9/8/2005 <5.0 <10 
1413-SB09-20 9/8/2005 <5.0 <10 
1413-SB10-15 9/9/2005 <5.0 <10 
1413-SB10-17.5 9/9/2005 <5.0 <10 
1413-SB10-20 9/9/2005 <5.0 <10 
1413-SB11-15 9/9/2005 <5.0 <10 
1413-SB11-17.5 9/9/2005 <5.0 <10 
1413-SB11-20 9/9/2005 <5.0 <10 
1413-SB12-7 9/16/2005 <5.0 <10 
1413-SB12-10.5 9/16/2005 <5.0 <10 
1413-SB12-12 9/16/2005 <5.0 <10 
1413-SB12-15 9/16/2005 <5.0 <10 
1413-SB14-12 9/16/2005 <5.0 <10 
1413-SB14-15 9/16/2005 <5.0 <10 
1413-SB14-17.5 9/16/2005 <5.0 <10 

 



Table 2.  Analytical Results and Water Quality Parameters for Groundwater at Site 1413 
 

1413-MW01(f) 1413-MW02(f) 

Analyte Units 10/31/98(a) 10/06/99(b) 01/16/00(b) 04/06/00(b) 10/31/98(a) 10/6/99 1/15/00 4/6/00 
Organics 

TPH-JF mg/L <0.50 <0.050 <0.050 <0.050 <0.50 NS NS NS 
TPH-D mg/L 3.8 3.9 1.7 2.1 42 NS NS NS 
TPH-MO mg/L <0.50 <0.50 <0.50 <0.50 <0.50 NS NS NS 
Benzene µg/L <2.5 <10 <2.0 <10 1.1 NS NS NS 
Toluene µg/L <2.5 <10 <2.0 <10 <0.50 NS NS NS 
Ethylbenzene µg/L <2.5 <10 <2.0 <10 2.6 NS NS NS 
Total Xylenes µg/L <5.0 <20 <4.0 <20 2.88 NS NS NS 
MTBE µg/L <2.5 <10 <2.0 <10 <0.50 NS NS NS 
TBA µg/L NA NA NA <200 NA NS NS NS 
DIPE µg/L NA NA NA <20 NA NS NS NS 
ETBE µg/L NA NA NA <20 NA NS NS NS 
TAME µg/L NA NA NA <20 NA NS NS NS 
1,3,5-TMB µg/L <5.0 <25 <5.0 <20 4.3 NS NS NS 
1,2,4-TMB µg/L <5.0 <25 <5.0 <20 4.3 NS NS NS 
Naphthalene µg/L <10 <100 <20 <40 17 NS NS NS 
TOC mg/L NA 44 5.6 40 NA NS NS NS 
Methane µg/L NA 280 140 84 NA NS NS NS 

Inorganics 
Nitrate mg/L NA NS 7.5 <0.3 NA NS NS NS 
Nitrite mg/L NA NS NS <0.5 NA NS NS NS 
Sulfate mg/L NA NS NS 220 NA NS NS NS 
Manganese mg/L NA NS NS 0.39 NA NS NS NS 
Iron mg/L NA NS NS 1.7 NA NS NS NS 
Lead mg/L NA NS NS <0.002 NA NS NS NS 

Groundwater Quality Parameters 
Alkalinity mg/L as NA NS NS 580 NA NS NS NS 
TDS mg/L NA NS NS 1,627 NA NS NS NS 
pH units 6.76 6.36 6.33 6.74 6.23 NS NS NS 
Conductivity mS/cm 7.58 6.94 8.87 1.71 13 NS NS NS 
DO mg/L 0.28 0 0.78 0.36 0.16 NS NS NS 
Turbidity NTU 178 23 28.9 13 200 NS NS NS 
Temperature  °C 20.3 21.3 20.6 19.6 20.9 NS NS NS 
Salinity % 0.4 0.37 0.5 0.09 0.74 NS NS NS 
ORP mV -82 -163 6 -233 -230 NS NS NS 



Table 2.  Analytical Results and Water Quality Parameters for Groundwater at Site 1413 (continued) 
 

1413-MW03 
Analyte Units 10/31/98(a) 10/6/99 1/15/00 4/6/00 7/11/00 10/10/00 1/12/01 4/4/01 8/10/01 10/31/01 1/8/02 5/10/02 7/22/02 4/14/04 10/18/04 4/14/05 7/7/05 

Organics 
TPH-JF mg/L <0.50 NS NS NS NS <0.050 <0.050 <0.050  NS NS NS NS NS NS NS NS NS 
TPH-D mg/L <0.50 NS NS NS NS 73 46 4 NS NS NS NS NS NS NS NS NS 
TPH-MO mg/L <0.50 NS NS NS NS 6.8 G <0.50 <0.50 NS NS NS NS NS NS NS NS NS 
Benzene µg/L <0.50 NS NS NS NS <0.50 <0.50 <0.63J NS NS NS NS NS NS NS NS NS 
Toluene µg/L <0.50 NS NS NS NS <0.50 <0.50 <1.3 NS NS NS NS NS NS NS NS NS 
Ethylbenzene µg/L <0.50 NS NS NS NS <0.50 <0.50 <1.3 NS NS NS NS NS NS NS NS NS 
Total Xylenes µg/L 0.72 NS NS NS NS <1.00 <1.00 <2.6 NS NS NS NS NS NS NS NS NS 
MTBE µg/L <0.50 NS NS NS NS <0.50 <0.50 <1.3 NS NS NS NS NS NS NS NS NS 
TBA µg/L NA NS NS NS NS NA NA NA NS NS NS NS NS NS NS NS NS 
DIPE µg/L NA NS NS NS NS NA NA NA NS NS NS NS NS NS NS NS NS 
ETBE µg/L NA NS NS NS NS NA NA NA NS NS NS NS NS NS NS NS NS 
TAME µg/L NA NS NS NS NS NA NA NA NS NS NS NS NS NS NS NS NS 
1,3,5-TMB µg/L <1.0 NS NS NS NS <1.0 <1.0 <2.5 NS NS NS NS NS NS NS NS NS 
1,2,4-TMB µg/L <1.0 NS NS NS NS <1.0 <1.0 <2.5 NS NS NS NS NS NS NS NS NS 
Naphthalene µg/L <2.0 NS NS NS NS <2.0 <2.0 <10 NS NS NS NS NS NS NS NS NS 
TOC mg/L NA NS NS NS NS 14 11 37 NS NS NS NS NS NS NS NS NS 
Methane µg/L NA NS NS NS NS 97 45 360 NS NS NS NS NS NS NS NS NS 

Inorganics 
Nitrate mg/L NA NS NS NS NS 5.1 2.7 <2.5 NS NS NS NS NS NS NS NS NS 
Nitrite mg/L NA NS NS NS NS <2.3 <0.9 <2.5 NS NS NS NS NS NS NS NS NS 
Sulfate mg/L NA NS NS NS NS 430 380 370 NS NS NS NS NS NS NS NS NS 
Manganese mg/L NA NS NS NS NS 0.099 0.065 0.2 NS NS NS NS NS NS NS NS NS 
Iron mg/L NA NS NS NS NS 0.12 <0.1 <0.1 NS NS NS NS NS NS NS NS NS 
Lead mg/L NA NS NS NS NS <0.02 <0.005 <0.005 NS NS NS NS NS NS NS NS NS 

Groundwater Quality Parameters 
Alkalinity mg/L NA NS NS NS NS 180 190 280 NS NS NS NS NS NS NS NS NS 
TDS mg/L NA NS NS NS NS 4,700 4,900 4,000 NS NS NS NS NS NS NS NS NS 
pH units 6.25 NS NS NS NS 5.83 6.09 9.08 NS NS NS NS NS NS NS NS NS 
Conductivity mS/cm 11.5 NS NS NS NS 8.18 9.2 7.72 NS NS NS NS NS NS NS NS NS 
DO mg/L 1.25 NS NS NS NS 2.02 1.66 2.19 NS NS NS NS NS NS NS NS NS 
Turbidity NTU 295 NS NS NS NS 8 35 0 NS NS NS NS NS NS NS NS NS 
Temperature  °C 21.5 NS NS NS NS 22.1 21.3 20.1 NS NS NS NS NS NS NS NS NS 
Salinity % 0.65 NS NS NS NS 0.44 0.51 0.42 NS NS NS NS NS NS NS NS NS 
ORP mV 79 NS NS NS NS 176 96 -133 NS NS NS NS NS NS NS NS NS 



Table 2.  Analytical Results and Water Quality Parameters for Groundwater at Site 1413 (continued) 
 

1413-MW04 
Analyte Units 10/31/98(a)(c) 10/06/99(c) 1/15/00 4/6/00 7/11/00 10/10/00 1/12/01 4/4/01 8/10/01 10/31/01 1/8/02 5/10/02 7/22/02 4/14/04** 10/18/04** 4/14/05** 7/7/05** 10/27/05** 1/17/06** 

Organics 

TPH-JF mg/L <0.50/<0.50 <0.050/<0.050 <0.050 <0.050 <0.050 <0.050 <0.10 <0.050 <0.050 <0.10* <0.050 <0.050 <0.050 NA NA NA NA NA NA 
TPH-D mg/L <0.50/<0.50 <0.050/<0.050 <0.050 0.064E <0.050 <0.050 <0.10 0.23 0.092 <0.10* <0.050 0.12 0.13(e) 0.26 0.14 0.15 <0.10 0.072 0.15 
TPH-MO mg/L <0.50/<0.50 <0.50/<0.50 <0.50 <0.50 <0.50 <0.50 <1.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 
Benzene µg/L <0.50/<0.50 <0.50/<0.50 <0.50 <2.5 <0.50 <0.50 <0.50 <0.63J <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 
Toluene µg/L <0.50/<0.50 <0.50/<0.50 <0.50 <2.5 <0.50 <0.50 <0.50 <1.3 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 
Ethylbenzene µg/L <0.50/<0.50 <0.50/<0.50 <0.50 <2.5 <0.50 <0.50 <0.50 <1.3 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 
Total 
Xylenes µg/L 0.58/0.53 <1.00/<1.00 <1.00 <5.0 <1.00 <1.00 <1.00 <2.6 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 
MTBE µg/L <0.50/<0.50 <0.50/<0.50 <0.50 <2.5 <0.50 <0.50 <0.50 <1.3 <0.50 NA <0.50 NA NA <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 
TBA µg/L NA NA / NA NA <50 <20 NA NA NA NA NA NA NA NA <20 <10 NA NA NA NA 
DIPE µg/L NA NA / NA NA <5.0 <1.0 NA NA NA NA NA NA NA NA <1.0 <1.0 NA NA NA NA 
ETBE µg/L NA NA / NA NA <5.0 <1.0 NA NA NA NA NA NA NA NA <1.0 <1.0 NA NA NA NA 
TAME µg/L NA NA / NA NA <5.0 <1.0 NA NA NA NA NA NA NA NA <1.0 <1.0 NA NA NA NA 
1,3,5-TMB µg/L <1.0/<1.0 <1.0/<1.0 <1.0 <5.0 <1.0 <1.0 <1.0 <2.5 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 
1,2,4-TMB µg/L <1.0/<1.0 <1.0/<1.0 <1.0 <5.0 <1.0 <1.0 <1.0 <2.5 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 
Naphthalene µg/L <2.0/<2.0 <4.0/<4.0 <2.0 <10 <4.0 <2.0 <2.0 <10 <2.0 <2.0 <2.0 <2.0 <2.0 <4.0 <4.0 <10 <10 <2.0 <2.0 
TOC mg/L NA/NA 7.7/9.1 23 12 16 14 7.3 7 7.9 NA NA NA NA 31 10 15 14 11 8.1 
Methane µg/L NA/NA 23/16 12 12 6.9 13 <5.0 11 49 NA NA NA NA 290 390 260 19J / 16J 37 79 

Inorganics 

Nitrate mg/L NA/NA 3.4/3.2 2.4 2.3 2.7 3.2 3.7 <2.5 2.6 NA NA NA NA 0.82 1.2 1.3 1.7 1.3 1.1J 
Nitrite mg/L NA/NA <1/<1 <2.3 <2.3 <2.3 <2.3 <2.3 <2.5 <0.5 NA NA NA NA <2.5 (g) <0.25 <0.25 <0.25 <0.25 <0.25 
Sulfate mg/L NA/NA 750/770 920 950 1,000 820 760 620 720 NA NA NA NA 310 350 290 320 270J 250J 
Manganese mg/L NA/NA 1.2/1.2 1.3 1.4 1.9 1.6 1.3 0.8 1.1 NA NA NA NA 0.35 0.87 0.8 0.13 0.13 0.29 
Iron mg/L NA/NA <0.1/<0.1 <0.05 0.2 <0.21 <0.1 <0.1 <0.1 <0.1 NA NA NA NA <0.050 <0.050 <0.050 <0.050 0.059 <0.050 
Lead mg/L NA/NA <0.002/<0.002 <0.005 <0.002 <0.005 <0.02 <0.005 <0.005 <0.005 NA NA NA NA <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 

Groundwater Quality Parameters 

Alkalinity 

mg/L 
as 

CaCO3 NA/NA 184/179 150 125 110 110 110 180 170 NA NA NA NA 280 260 390 340 290 270 
TDS mg/L NA/NA 5,131/5,103 5,359 6,046 6,500 5,800 5,900 3,900 4,800 NA NA NA NA 2,400 3,000 2,200 2,700 2,500 2,900 
pH Units 5.98 5.7 5.6 5.75 5.92 5.45 5.62 6.12 5.87 5.56 6.08 6.27 6.22 6.66 6.31 7.11 6.4 7.2 6.36 
Conductivity mS/cm 8.53 8.45 9.19 8.95 8.96 9.43 9.87 6.94 7.85 8.42 5.52 7.02 6.7 4.42 5.29 4.1 4.86 4.9 5.13 
DO mg/L 1.66 0.13 0.2 0.58 0.58 0.98 0.2 0.56 0.26 0.2 0.79 0.17 0.4 0 0.03 0 0.22 0.8 0 
Turbidity NTU 21 23 9 8 3 -10 0 0 0 0 -10 10 -10 10 0 0 0 54 -0.2 
Temperature  °C 21.8 21.8 22.5 22.4 21.9 22.2 21.1 21.8 23 22.3 21 21.1 24.2 22.2 22.1 21.3 21.6 21 22.5 
Salinity % 0.47 0.46 0.52 0.49 0.49 0.51 0.54 0.37 0.43 0.46 0.29 0.38 0.36 0.22 0.27 0.21 0.25 0.3 0.3 
ORP mV 184 143 152 50 195 220 162 14 175.5 156 220 159.3 122.7 111.3 225 199 98.1 94.8 109 



Table 2.  Analytical Results and Water Quality Parameters for Groundwater at Site 1413 (continued) 
 

1413-MW05 
Analyte Units 04/06/2000(b) 07/11/2000(b) 10/10/00(b) 01/12/01(b) 04/04/01(b) 08/10/01(b) 10/31/01(b) 1/8/02 5/10/02 7/22/02 4/14/04** 10/18/04** 4/14/05** 7/7/05** 10/27/05** 1/17/06** 

Organics 

TPH-JF mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.10* <0.050 <0.050 <0.050 NA NA/NA NA NA NA NA 
TPH-D mg/L 0.26 0.24 0.15 0.087 0.21(d) 0.19 <0.10* 0.077 0.23 (d) 0.26(e) 0.62 0.64/0.63 <0.050 <0.050 0.2 0.23/0.24 
TPH-MO mg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50/<0.50 <0.50 <0.50 <0.50 <0.50/<0.50 
Benzene µg/L <2.5 <0.50 <0.50 <0.5J <0.63J <0.50 <0.50 <0.50 <0.50 0.44 J 0.64 J 1.0/0.99J <0.50 <0.50/<0.50 0.39 J 0.54/0.52 
Toluene µg/L <2.5 <0.50 <0.50 <1.0 <1.3 <0.50 <0.50 <0.50 <0.50 <0.50 <1.0 <1.0/<1.0 <0.50 <0.50/<0.50 <0.50 <0.50/<0.50 
Ethylbenzene µg/L <2.5 <0.50 <0.50 <1.0 <1.3 <0.50 <0.50 <0.50 <0.50 <0.50 <1.0 <1.0/<1.0 <0.50 <0.50/<0.50 <0.50 <0.50/<0.50 
Total 
Xylenes µg/L <5.0 <1.00 <1.00 <2.0 <2.6 <1.00 <1.00 <1.00 <1.00 <1.00 <2.0 <2.0/<2.0 <1.00 <1.00/<1.00 <1.00 <1.00/<1.00 
MTBE µg/L <2.5 <0.50 <0.50 <1.0 <1.3 <0.50 NA <0.50 NA NA <1.0 <1.0/<1.0 <0.50 <0.50/<0.50 <0.50 <0.50/<0.50 
TBA µg/L <50 <20 NA NA NA NA NA NA NA NA <20 <20/<20 NA NA NA NA 
DIPE µg/L <5.0 <1.0 NA NA NA NA NA NA NA NA <2.0 <2.0/<2.0 NA NA NA NA 
ETBE µg/L <5.0 <1.0 NA NA NA NA NA NA NA NA <2.0 <2.0/<2.0 NA NA NA NA 
TAME µg/L <5.0 <1.0 NA NA NA NA NA NA NA NA <2.0 <2.0/<2.0 NA NA NA NA 
1,3,5-TMB µg/L <5.0 <1.0 <1.0 <2.0 <2.5 <1.0 <1.0 <1.0 <1.0 <1.0 <2.0 <2.0/<2.0 <1.0 <1.0/<1.0 <1.0 <1.0/<1.0 
1,2,4-TMB µg/L <5.0 <1.0 <1.0 <2.0 <2.5 <1.0 <1.0 <1.0 <1.0 <1.0 <2.0 <2.0/<2.0 <1.0 <1.0/<1.0 <1.0 <1.0/<1.0 
Naphthalene µg/L <10 <4.0 <4.0 <4.0 <10 <4.0 <4.0 <4.0 <2.0 <2.0 <8.0 <8.0/<8.0 <10 <10/<10 <4 <4/<4 
TOC mg/L 15 12 17 6 5.8 9.4 NA NA NA NA 32 12.0/12.0 37 25 18 10/9.9 
Methane µg/L 26 8.2 80 150 93 100 NA NA NA NA 900 840/950 <10 <10 520 480/390 

Inorganics 

Nitrate mg/L <1.7 1.8 11 <1.7 <2.5 2.5 NA NA NA NA 0.4 <0.25/<0.25 0.28 <0.25 <0.25 <0.25/<0.25 
Nitrite mg/L <2.3 <2.3 <9.1 <2.3 <2.5 <0.5 NA NA NA NA <13(g) <1.0/<1.0 <0.25 <0.25 <0.25 <0.25/<0.25 
Sulfate mg/L 780 740 760 700 670 800 NA NA NA NA 650 570/560 960 1,100 760J 740J/700J 
Manganese mg/L 1.3 1.2 1.4 1 0.76 1 NA NA NA NA 0.79 1.0/0.62 0.14 0.095 0.33 0.42/0.45 
Iron mg/L 6.5 <0.1 0.15 0.51 1 <0.1 NA NA NA NA <0.050 <0.050/<0.050 <0.050 <0.050 <0.050 0.11/0.073 
Lead mg/L <0.002 <0.005 <0.02 <0.005 <0.005 <0.005 NA NA NA NA <0.0050 <0.0050/<0.0050 <0.0050 <0.0050 <0.0050 <0.0050/0.0050 

Groundwater Quality Parameters 

Alkalinity 

mg/L 
as 

CaCO3 195 170 160 150 160 150 NA NA NA NA 170 190/190 730 640 410 310/310 
TDS mg/L 10,055 9,200 9,400 10,000 8,700 10,000 NA NA NA NA 6,900 7,400/7,000 3,500 3,800 5,100 7,500/7,000 
pH units 6.02 6.05 5.57 5.79 5.89 5.69 5.43 5.5 5.89 5.76 6.02 5.56 6.48 6.59 7.2 5.83 

Conductivity mS/cm 17 17.3 15.9 17.8 17.7 15.4 15.7 14.6 14.5 15 15.2 13 7.97 7.02 9 9.8 
DO mg/L 1.2 1 0.06 0 1.05 0.05 1.27 0.95 0.13 0.46 0 0 0.11 0 0.1 0 
Turbidity NTU 320 120 -6 44 160 0 320 -10 10 -10 0 9 0 0 21 0 
Temperature  °C 22.1 21.1 21.8 20.7 21 22.3 21.2 21.8 20.1 24.7 20.6 20.3 20.4 20.4 21 20.4 
Salinity % 0.99 1.02 0.92 1.06 1.06 0.9 0.91 0.83 0.84 0.88 0.89 0.75 0.41 0.38 0.5 0.54 
ORP mV 117 155 203 167 56 189.3 179 221 193.5 144.9 158.6 147 45.9 193.7 73.1 142.6 



Table 2.  Analytical Results and Water Quality Parameters for Groundwater at Site 1413 (continued) 
 

1413-MW06  1413-MW07  1413-MW08  1413-MW09 
Analyte Units 10/27/05** 1/17/06**  Analyte Units 10/27/05** 1/17/06**  Analyte Units 10/27/05** 1/17/06**  Analyte Units 10/27/05** 1/17/06** 

Organics  Organics  Organics  Organics 

TPH-JF mg/L NA NA  TPH-JF mg/L NA NA  TPH-JF mg/L NA NA  TPH-JF mg/L NA NA 
TPH-D mg/L <0.050 <0.050  TPH-D mg/L <0.050 <0.050  TPH-D mg/L 0.052 0.081  TPH-D mg/L 0.43/0.44 0.36 
TPH-MO mg/L <0.50 <0.50  TPH-MO mg/L <0.50 <0.50  TPH-MO mg/L <0.50 <0.50  TPH-MO mg/L <0.50/<0.50 <0.50 
Benzene µg/L <0.50 <0.50  Benzene µg/L <0.50 <0.50  Benzene µg/L <0.50 <0.50  Benzene µg/L <1.0/<1.0 <1.0 
Toluene µg/L <0.50 <0.50  Toluene µg/L <0.50 <0.50  Toluene µg/L <0.50 <0.50  Toluene µg/L <1.0/<1.0 <1.0 
Ethylbenzene µg/L <0.50 <0.50  Ethylbenzene µg/L <0.50 <0.50  Ethylbenzene µg/L <0.50 <0.50  Ethylbenzene µg/L <1.0/<1.0 <1.0 
Total 
Xylenes µg/L <1.0 <1.0  

Total 
Xylenes µg/L <1.0 <1.0  

Total 
Xylenes µg/L <1.0 <1.0  

Total 
Xylenes µg/L <2.0/<2.0 <2.0 

MTBE µg/L <0.50 <0.50  MTBE µg/L <0.50 <0.50  MTBE µg/L <0.50 <0.50  MTBE µg/L <1.0/<1.0 <1.0 
TBA µg/L NA NA  TBA µg/L NA NA  TBA µg/L NA NA  TBA µg/L NA NA 
DIPE µg/L NA NA  DIPE µg/L NA NA  DIPE µg/L NA NA  DIPE µg/L NA NA 
ETBE µg/L NA NA  ETBE µg/L NA NA  ETBE µg/L NA NA  ETBE µg/L NA NA 
TAME µg/L NA NA  TAME µg/L NA NA  TAME µg/L NA NA  TAME µg/L NA NA 
1,3,5-TMB µg/L <1.0 <1.0  1,3,5-TMB µg/L <1.0 <1.0  1,3,5-TMB µg/L <1.0 <1.0  1,3,5-TMB µg/L <2.0/<2.0 <2.0 
1,2,4-TMB µg/L <1.0 <1.0  1,2,4-TMB µg/L <1.0 <1.0  1,2,4-TMB µg/L <1.0 <1.0  1,2,4-TMB µg/L 2.5/2.5 <2.0 
Naphthalene µg/L <2 <2  Naphthalene µg/L <4 <2  Naphthalene µg/L <4 <4  Naphthalene µg/L <8/<8 <8 
TOC mg/L 9.1 5.7  TOC mg/L 14 12  TOC mg/L 13 9.5  TOC mg/L 34/25 15 
Methane µg/L <10 <10  Methane µg/L <10 <10  Methane µg/L <10 <10  Methane µg/L 410/420 570 

Inorganics  Inorganics  Inorganics  Inorganics 

Nitrate mg/L 1.6 1.5J  Nitrate mg/L 3.6 4.5J  Nitrate mg/L 1.5 1.5J  Nitrate mg/L <0.25/<0.25 <0.25 
Nitrite mg/L <0.25 <0.25  Nitrite mg/L <0.25 <0.25  Nitrite mg/L <0.25 <0.25  Nitrite mg/L <0.25/<0.25 <0.25 
Sulfate mg/L 340J 330J  Sulfate mg/L 580J 490J  Sulfate mg/L 910J 850J  Sulfate mg/L 95/87 100J 
Manganese mg/L 0.084 0.16  Manganese mg/L 0.41 0.4  Manganese mg/L 0.44 0.42  Manganese mg/L 0.55/0.40 0.31 
Iron mg/L <0.050 <0.050  Iron mg/L <0.050 0.061  Iron mg/L <0.050 <0.050  Iron mg/L <0.050/<0.050 0.22 
Lead mg/L <0.0050 <0.0050  Lead mg/L <0.0050 <0.0050  Lead mg/L <0.0050 <0.0050  Lead mg/L <0.0050/<0.0050 <0.0050 

Groundwater Quality Parameters   Groundwater Quality Parameters   Groundwater Quality Parameters   Groundwater Quality Parameters 

Alkalinity 

mg/L 
as 

CaCO3 350 400  Alkalinity 

mg/L 
as 

CaCO3 340 280  Alkalinity 

mg/L 
as 

CaCO3 340 310  Alkalinity 

mg/L 
as 

CaCO3 390/350 280 
TDS mg/L 3,400 3,600  TDS mg/L 5,400 5,700  TDS mg/L 8,300 9,600  TDS mg/L 980/920 740 
pH units 7.09 6.46  pH units 7 6.09  pH units 7.1 5.54  pH units 7.1 6.94 
Conductivity mS/cm 6.3 6.1  Conductivity mS/cm 10 9.39  Conductivity mS/cm 15 13.2  Conductivity mS/cm 2.6 1.84 
DO mg/L 1.4 0  DO mg/L 1.1 0.59  DO mg/L 3.6 2.69  DO mg/L 0 0 
Turbidity NTU NA 80  Turbidity NTU 87 2.4  Turbidity NTU 1 0  Turbidity NTU 2 43.1 
Temperature  °C 21 22.3  Temperature  °C 23 22.4  Temperature  °C 22 20.6  Temperature  °C 20 19.4 
Salinity % 0.3 0.32  Salinity % 0.5 0.5  Salinity % 0.9 0.76  Salinity % 0.1 0.1 
ORP mV 186.7 236  ORP mV 141.8 85  ORP mV 124.3 190.6  ORP mV -9.7 -38 
 
Notes:  Detection limits may be increased on VOC analyses due to sample foaming.  
*  Reporting Limits were increased due to matrix interference. 
**PNAs were less than detection limits.  PNAs include:  Naphthalene, Acenaphthylene, Acenaphthene, Fluorene, 

Phenanthrene, Anthracene, Fluoranthene, Pyrene, Benzo(a)anthracene, Chrysene, Benzo(b)fluoranthene, 
Benzo(k)fluoranthene, Benzo(a)pyrene, Indeno(1,2,3-cd)pyrene, Dibenz(a,h)anthracene, Benzo(g,h,i)perylene 

 
E = reported concentration includes additional compounds uncharacteristic of common fuels and lubricants 
G = compounds outside the range of diesel have varying amounts of recovery. 
J =  The analyte was positively identified; the associated numerical value is an approximate concentration of the analyte 
in the sample. 
 



(a)  Water samples collected from developed well during site assessment work. 
(b)  Well purged dry. 
(c)  Duplicate sample. 
(d)  Reported diesel concentration may include some undifferentiated lighter-end hydrocarbons. 
(e)  Reported diesel concentration may include some undifferentiated heavier-end hydrocarbons. 
(f)  Wells were destroyed in June 2000. 
(g)  Reporting limits were increased due to high concentrations of non-target analytes. 
 
MCL for benzene = 1 µg/L. 
MCL for toluene = 150 µg/L. MCL for ethylbenzene = 300 µg/L. 
MCL for xylenes = 1,750 µg/L MCL for MTBE = 13 µg/L. 
NA = not analyzed. NS = not sampled. 
 
 



Table 3.  Site 1413 Historic Free Product Removal Results  
 

1413-MW03 (Recovery Sock)   
  

Date 
Depth to Water 
(ft extension toc) 

Depth to Product 
(ft extension toc) 

Product 
Thickness (ft) 

Product Removed 
(gal) Notes 

10/18/2004 16.62 16.3 0.32 NA Sock Installed 
1/1/2005 - - - Sheen*  Sock Replaced 
2/4/2005 14.15 NA-sheen only 0 Sheen*   

2/25/2005 11.705 NA-sheen only 0 Sheen*   
3/28/2005 12.725 NA-sheen only 0 Sheen*   
4/21/2005 13.42 NA-sheen only 0 Sheen*   
5/18/2005 12.62 NA-sheen only 0 Sheen* light sheen recovered; no hydrocarbon odor detected 

6/17/2005 14.13 NA-sheen only 0 Sheen* 
light sheen recovered; no hydrocarbon odor detected.  

Sock in moderate condition. 

7/8/2005 14.81 NA-sheen only 0 Sheen* 
light sheen recovered; no hydrocarbon odor detected.  

Sock in moderate condition. 

8/15/2005 15.22 NA-sheen only 0 Sheen* 
light sheen recovered; no hydrocarbon odor detected.  

Sock in moderate condition. 

WELL ABANDONED 9/8/2005 
* "Sheen" noted in the "Product Removed" column indicates that a sheen was the only product observed in the groundwater rung from the product recovery sock



Table 4.  Groundwater- and Product-Level Measurements 
 

Well ID 
Date 

Measured 

Top of 
Casing 

Elevation 
(ft amsl) 

Total 
Depth 

(ft btoc) 
Water Level 

(ft btoc) 

Water 
Elevation 

(ft amsl) (a) 

Product 
Level 

(ft btoc) 

Product 
Elevation 
(ft amsl) 

10/31/1998 14.39 321.54 - - 
10/6/1999 16.28 319.65 16.015 319.915 
1/15/2000 16.49 319.44 

(319.55) 
16.36 319.57 

4/6/2000 16.91 319.02 
(319.20) 

16.7 319.23 

7/11/2000 16.93 319.00 
(319.21) 

16.7 319.23 

10/10/2000 16.6 319.33 16.60 (b) 319.33 
1/12/2001 16.76 319.17 

(319.17) 
16.755 319.175 

4/4/2001 16.32 319.61 16.32 (b)  319.61 
8/10/2001 15.54 320.39 

(320.44) 
15.48 320.45 

10/31/2001 16.53 319.40 
(319.45) 

16.47 319.46 

1/8/2002 16.75 319.18 
(319.26) 

16.66 319.27 

5/10/2002 17.19 318.74 
(318.87) 

17.04 318.89 

7/22/2002 17.42 318.51 
(318.73) 

17.16 318.77 

4/14/2004 16.18 319.75 
(320.03) 

15.85 320.08 

319.31 10/18/2004 16.62 
(319.04) 

16.3 319.63 

13.42 322.51 13.42 (b) 322.51 4/21/2005 
  -     

14.81 321.12 14.81 (b) 321.12 

1413-
MW03 

7/8/2005 

335.93 25.5 

  -     
Well 1413-MW03 ABANDONED 9/8/2005 

10/31/1998 13.38 321.6 - - 

10/6/1999 15.14 319.84 - - 
1/15/2000 15.49 319.49 - - 
4/6/2000 15.81 319.17 - - 
7/11/2000 15.83 319.15 - - 

10/10/2000 15.71 319.27 - - 
1/12/2001 15.84 319.14 - - 

1413-
MW04 

4/4/2001 

334.98 25.5 

16.36 318.62 - - 

 



Table 4.  Groundwater- and Product-Level Measurements (continued) 
 

Well ID 
Date 

Measured 

Top of 
Casing 

Elevation 
(ft amsl) 

Total 
Depth 

(ft btoc) 

Water 
Level 

(ft btoc) 

Water 
Elevation 

(ft amsl) (a) 

Product 
Level 

(ft btoc) 

Product 
Elevation 
(ft amsl) 

8/10/2001 15.59 319.39 - - 
10/31/2001 15.6 319.38 - - 
1/8/2002 15.83 319.15 - - 
5/10/2002 16.18 318.8 - - 
7/22/2002 16.34 318.64 - - 
4/14/2004 15.11 319.87 - - 

10/18/2004 15.6 319.38 - - 
4/14/2005 12.1 322.88 - - 
7/7/2005 13.15 321.83 - - 

10/27/2005 13.88 321.1 - - 

1413-
MW04 

Continued 

1/17/2006 

334.98 25.5 

14.48 320.5 - - 
4/6/2000 15.56 318.78 - - 
7/11/2000 15.41 318.93 - - 

10/10/2000 15.16 319.18 - - 
1/12/2001 15.5 318.84 - - 
4/4/2001 14.78 319.56 - - 
8/10/2001 15.16 319.18 - - 

10/31/2001 14.12 320.22 - - 
1/8/2002 15.45 318.89 - - 
5/10/2002 15.84 318.5 - - 
7/22/2002 15.96 318.38 - - 
4/14/2004 14.74 319.6 - - 

10/18/2004 15.22 319.12 - - 
4/14/2005 11.02 323.32 - - 
7/7/2005 12.75 321.59 - - 

10/27/2005 13.82 320.52 - - 

1413-
MW05 

1/17/2006 

334.34 24.64 

14.29 320.05 - - 
10/27/2005 14.18 321.91 - - 1413-

MW06 1/17/2006 
336.09 20 

14.8 321.29 - - 
10/27/2005 14.45 320.44 - - 1413-

MW07 1/17/2006 
334.89 20 

15.18 319.71 - - 
10/27/2005 16.61 317.22 - - 1413-

MW08 1/17/2006 
333.83 20 

16.92 316.91 - - 
10/27/2005 12.06 324.34 - - 1413-

MW09 1/17/2006 

336.4 20 

12.09 324.31 - - 
(a)  Value in parentheses indicates groundwater elevation corrected for the presence of free product using a density 
factor for diesel fuel of 0.84 g/cm3 (Dragun, 1998).  Corrected values were used to calculate the groundwater flow 
direction and hydraulic gradient. 
(b)  A sheen of free product was detected in the monitoring well. 



Table 5.  Groundwater Sampling Methods, Analytical Methods, and Standard Reporting Limits 
 

Analyte Volume/Storage Container Preservation Sample Holding Time Analytical Method Reporting Limit(a) 

Organic Analyses 
TPH-D 3x40 mL Glass 4°C 14 d EPA 8015B 0.05 mg/L 
TPH-MO 3x40 mL Glass 4°C 14 d EPA 8015B 0.50 mg/L 
BTEX 3x40 mL Glass 4°C; pH<2 14 d EPA 624/SW8260B 0.50 µg/L 
Naphthalene 3x40 mL Glass 4°C; pH<2 14 d EPA 624/SW8260B   2.0 µg/L 
TMBs 3x40 mL Glass 4°C; pH<2 14 d EPA 624/SW8260B 1.0 µg/L 
MTBE 3x40 mL Glass 4°C; pH<2 14 d EPA 624/SW8260B 0.50 µg/L 
TOC 125 mL Glass 4°C; pH<2 28 d EPA 415.1/9060/SM-5310C 1.0 mg/L 
Methane 3x40 mL Glass 4°C; pH<2 14 d RSK 175 10 µg/L 
PAHs 250 mL Glass 4°C 7 d EPA 8270 10 µg/L 

Inorganic Analyses 
Sulfate 250 mL Glass or Plastic 4°C 28 d EPA 300.0 1.5 mg/L 
Nitrate(b) 250 mL Glass or Plastic 4°C; pH<2 28 d EPA 300.0  0.3mg/L 
Nitrite* 250 mL Glass or Plastic 4°C 48 h EPA 300.0  0.5 mg/L 
Lead 250 mL Glass or Plastic 4°C; pH<2 6 mo SW6020 0.005 mg/L 
Manganese 250 mL Glass or Plastic 4°C; pH<2 6 mo EPA 200.8 0.01  mg/L 
Iron 250 mL Glass or Plastic 4°C; pH<2 6 mo SM 3500 Fe D 0.1 mg/L 

Groundwater Quality Parameters 
Alkalinity 250 mL Glass or Plastic 4°C 14 d EPA 310.1 0.1 mg/L 
TDS 500 mL Glass or Plastic 4°C 7 d EPA 160.1 7mg/L 

 (a) The reporting limit may vary depending on concentration in the sample, sample matrix, sample volume, and the amount of TDS.  Reporting limit is less 
than or equal to the recommended detection limit in the County of San Diego DEH SAM Manual (DEH, 2005). 

(b) Nitrate reporting limits may vary if the analysis is performed on a preserved sample (preserved samples have a 28-day holding time, whereas 
unpreserved samples have a 2-day holding time)



.Table 6.  QC Analytical Results 
 

1413-QCEB 1413-QCTB 1413-QCFB 1413-EB01 1413-QCTB 1413-QCFB 
Analyte Units 10/27/2005 10/27/2005 10/27/2005 1/17/2006 1/17/2006 1/17/2006 

TPH-D mg/L <0.050 NA NA <0.050 NA NA 

TPH-MO mg/L <0.50 NA NA <0.50 NA NA 

Benzene µg/L <0.50 <0.50 <0.50 NA <0.50 <0.50 

Toluene µg/L 0.57 <0.50 0.58 NA <0.50 <0.50 

Ethylbenzene µg/L <0.50 <0.50 <0.50 NA <0.50 <0.50 

Total Xylenes µg/L <1.00 <1.00 <1.00 NA <1.00 <1.00 

MTBE µg/L <0.50 <0.50 <0.50 NA <0.50 <0.50 

TBA µg/L NA NA NA NA NA NA 
EB = equipment blank. 
FB = field blank. 
TB = trip blank. 
NA = not analyzed 
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Figure 6.  Historical Trends of Contaminant Concentrations at Site 1413 
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Figure 6.  Historical Trends of Contaminant Concentrations at Site 1413 
(Continued) 
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Figure 6.  Historical Trends of Contaminant Concentrations at Site 1413 
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Figure 6.  Historical Trends of Contaminant Concentrations at Site 1413 
(Continued) 
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Figure 6.  Historical Trends of Contaminant Concentrations at Site 1413 
(Continued) 
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APPENDIX A 
 

SEPTEMBER 2005 ADDITIONAL SITE ASSESSMENT DOCUMENTATION 
 

(INCLUDES: SURVEY DATA, SOIL BORING LOGS, WELL COMPLETION DIAGRAMS, WELL 
DESTRUCTION DOCUMENTATION, SOIL ANALYTICAL DATA, DATA VALIDATION RESULTS, 

AND GROUNDWATER WELL DEVELOPMENT LOGS) 
 



 

SOIL BORING, GROUNDWATER MONITORING WELL INSTALLATION, 
AND GROUNDWATER MONITORING WELL DESTRUCTION LOGS 
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~~ Banelle
. . . Puttng Technology To Work

:.Depth 8'
(feet bgs) ~o ::

Borehole Location: Building 1413
Project Location: MCB Camp Pendleton

Project #: G486102
Geologist: Tom Worthington
Drilling Contractor: WDC
Driller: Ted Nichols
Reviewed by: David Clexton #7350

rJ 0ü..
rJ E
:: :.(f

51TE 1413, MCB Camp Pendleton
BORING LOG - 1413-5B08

Sampler Type: 5' Barrel Core
Boring Diameter: 8"
Drillng Method" HSA
Drill Rig: CME 85
Hammer Type: NA
Date: 09/08/2005
Total Depth: 20' bgs

Sample Description

Asphalt surface

Silty SAND; white to pale yellow, dry, dense, fine grain.

5 SM Silty SAND; light gray, dry, dense, fine to medium grain, some iron
staining. Damp with heavy iron oxide staining in the 6'-7' intervaL.

10
Silty SAND; light gray, dry, dense, fine to medium grain, some iron
staining. Moist and heavy iron oxide staining in the 12'-13' intervaL.
Reddish brown, dry, silty lamina present at 11' and 13'.

15
Clayey SILT; brown to dark greenish gray (laminated), dry,
well compacted.

Silt SAND; Ii ht ra, moist medium rain.
Clayey SIL.T; dark greenish grày, dry, well compacted.

Sl

20

TOTAL DEPTH = 20'

25

30

35

40

45

50

55

60

Northing (NAD 83): 2058713.58
Easting (NAD 83): 6238102.31
Surface Elevation (NAVD 88): 335.73
Borehole Abandoned:X Yes _ No
Backfill Method: Bentonite Grout
Monitoring Device Installed: _ YesXNo
Type: NA

Page 1 of 1

oÊ
- 0-IL .e

Boring
Completion

o

. ~ . :' -.. . 0...

J'..~;..~;, ..
'://, "'Ili ";//

ii' ì'ii' ni' I,;-, ,,,-, ,;-
~I)ì~!)ì~I)

~~~ ì'i~~ ì'~~~ ,,,,-, ,;-, ,"'''
~1''rì~/);~/¡'

i~~ ì'~~~ ì'i~~ i

)".:~ ~'.:~);.:";( i' "'Il' ..(/
ii~ ì'ii' ì';:,',
);.:~ )"l:~)""':
..' h..1 /',..1,'

;:~~ ì'i~~ ì'i~~ i
)".:~)'.:':)".:"h'I,',,'I'

i~~ ~i~~ i"~~ i
)'.:~ )".:~i:~'.:,,//, ,,Il' ";//
ii' ì'~i' ì';:,' i

)~.:~)":'i);':

o

o

o

Comments

Hand augered to 5' bg

0'.1.5' Backfil:
Concrete (0.53 11')

1.5'-20' Backfill:

Bentonite Grout
(6,511')

Core Intervals:
5'-10'

10'-15'
15'-20'

Samples coilected:
12',15',17.5',20'

1413-SB08.cdr



() Danelle
. . , Putting Technology To Work

SITE 1413, MCB Camp Pendleton
BORING LOG - 1413-SB09/MW06

Borehole Location: Building 1413
Project Location: MCB Camp Pendleton
Project it G486102
Geologist Tom Wortington
Drillng Contrctor: woe
Driller: Ted Nichols
Revewd by: Davd Claxton #7350

Sampler Type: 5' Barrel Core
Boring Diameter: 8"
Drillng Method" HSA
Dril Rig: CME 85
Hammer Type: NA
Date: 09/08/2005
Total Depth: 20' bgs

Northing (NAD 83): 2058745.96
Easting (NAD 83): 6238076.19
Surface Elevation (NAVD 88): 336,09
Borehole Abandoned:_ Yes .x No
Backfill Method: NA
Monitoring Device Installed: .x Yes_No
Type: 2" Schedule 40 PVC

De ,. (f 0 oÊ Boring8' tl .0 Sampl Deptn - 0-(f bg õ (f E u.~ Completion£; :: '"

0 :: (f

Asphalt surfce '" .
. .

Silt SAND; white to pale yellow, dry, fine grain, . "'. . 6 .

S SM Silt SAND; buff, dry, fine to medium grain, 0

10 :nm~:i~
:~:: :::::..~

~\~~

:j:ii:i~

:W;:i!:i(

.-.......

.iG(~i.

.~~~;~:i~\,", .~.'"

'JWi~~?L

.iWtt~:.
..~:::::::

~l¡¡l~l~¡:

Silty SAND; light gray, dry, fine to medium grain, Damp with heavy
iron oxide staining from 12'-13'. Some purple silt banding at 13',
10cm thick.

o

y
1S o

20

ML Clayey SILl; brown to dark greenish gray (laminated), dry,
well compacted.

Si SAD. Ii ht ra wet, medium rain,

Clayey SILl; purple, dry, well compacted.

TOTAL DEPTH = 20'

o

2S

Comment

Hand Augred to 5'

0'-3' Surfce sel:
Conaete (0.99 fl)

0'-10' Casing

3' - 6.5' Seal:
bentni
chps (1.81 It')

8$-20' Filer Pack:
#3 Sand (3.79l)

10'.20'WeU Scn:
O.Q2 slt

Core Intervals:
10'-15'
15'-20'

Sampl collcted:
15',17.5',20'

30 No sol sapls taken
frm 0' -10'.
Boring loge frm
soH c:.

3S No water enntre
in the boreho
during dri.

Water Level Data:40
9/23/05 13.91' btoc
(pre-development)

10/27/05 14,18' btoc
45 (post-devel~pment)

50

SS

60
Page 1 of 1 141~



C) Battelle
, , , Puttng Technology To Work

Borehole Location: Building 1413
Project Location: Mea Camp Pendton
PrOJect#: G4102
Geologist Tom Wortington
Drilin Cotrr: VV
Ori\lr: Ted Nichols
Reviewed by: David Clexton #7350

SITE 1413, MCB Camp Pendleton
BORING LOG -1413-SB10/MW07

Sampler Type: 5' Barrel Core
Boring Diameter: 8"
Driling Method" HSA
Drill Rig: CME 85
Hammer Type: NA
Date: 09/09/2005
Total Depth: 20' bgs

Northing (NAD 83): 2058708,92
Easting (NAD 83): 6238213.30
Surface Elevation (NAVD 88): 334,89
Borehole Abandoned:_ Yes X No
Backfll Method: NA
Monitoring Device Installed: X Yes_No
Type: 2" Schedule 40 PVC

De '" (f 0 oÊ Boring
010 () .0 Sampl Deptn - a.(f bg) (; (f E u.s Completion
:; =i il

0 ::

Asphalt surfce
'"

Silt SAND; white to pale yellow, dry fine grain. ." . ." .

5 SM Silt SAND; buff, dry, fine to medium grain, 0

10 Silty SAND; light gray, dry, fine to medium grain.

Clayey SILT; dark greenish gray, dry, well compacted, some lamina.
Some purple silt banding at 14'.

ML
Sandy SILT; light gray, dry to damp, well compacted, heavy iron
oxide stining, some lamina.

~
15

TOTAL DEPTH = 20'

8M Silt SAD; light gray. moist, medium grain, iron oxide staining,
20

25

30

35

40

45

50

55

60

o

o

........-.'........

...........

:W~~~~::;i;o

Page 1 of 1

Comments

Hand Augred to 5'

0'-3' Surce se:
Concrete (0.fl ft

0'-10' Casing

.~~~)?:~
::'::.::::..........
,::::':'::',
.;.:.::.'
::'::.::::..........

ll¡
.f:~::::.::~

:ji¡¡tl1.!:

3' - 8.5' Seal:
bentnie
chip (1.81 It')

8.5'-20' Filer Pack
tI Sand (3.79f)

10'-20' \111 Sceen:
0J2O-ine slt

Core Inrvals:

10'-15'
15'-20'

Sample collcted:
15', 17.5',20'

No soil sampls taken
from 0' -10'.

Boring loge frm
soU cu.

No water encntere
in the borehle
duri drng.

V\ter Level Data:

9l 14,84' bl
(pr-dvelopen)
10110 14.45' bl
(po-dvelpmnt)

141_1-l.r



C) Battelle
. , , Putting Technology To Work

SITE 1413, MCB Camp Pendleton
BORING LOG - 1413-SB11/MW08

Borehole Locatin: Building 1413
Project Locaon: Me! Camp Pendleon
ProJect#: G486102
Geologist Tom Wortington
Driling Contrctor: 'NC
Driller: Ted Nichols
Reviewed by: David Clexton #7350

Sampler Type: 5' Barrel Core
Boring Diameter: 8"
Driling Method" HSA
Dril Rig: CME 85
Hammer Type: NA
Date: 09/09/2005
Total Depth: 20' bgs

Northing (NAD 83): 2058754.53
Easting (NAD 83): 6238223.03
Surface Elevation (NAVD 88): 333.83
Borehole Abandoned:_ Yes X No
Backfill Method: NA
Monitoring Device Installed: X Yes_No
Type: 2" Schedule 40 PVC

De ,. en 0
Cl Ê Boring8' ü.o Sample Deptonõ - a.(f bg) en E LL., Completion£; ': Ji0 ::

Asphalt surface 0- .
.

. ~ . . ~ 'Silt SAND; white to pale yellow, dry, fine grain

S SM Silt SAND; buff, dry, fine to medium grain. 0

10
:m!;i~ii~...........
:::::'l~';::'~:.::.:::'::~.

..........
!~H(¡~~i~

:::::::.:::::
'::::~:':~;:
............-........

0':':-:"::'
.::::~::.::
............-...................0.:.:.:.'::.
......................... -0,

1/ti;:.

il1~¡

.;ritU
:~j~~.::~.~:~

::.'..;.::::.........
..........
.;~:.::.~::-

oSilty SAND; light gray, dry, fine to medium grain,

Clayey SILT; dark greenish gray, dry, well compcted, some lamina,
Some purple silt banding at 13'.

ML
Sandy SILT; light gray, dry to damp, well compacted, heavy iron
oxide staining, some lamina.

15
.Y

o

20
SM Silt SAD; light gray, moist, medium grain, iron oxide stining.

TOTAL DEPTH = 20'
o

25

Comments

Hand Augred to 5'

0'-3' Surfce seal:
Concr (0.99 If)

0'-10' Casing

3' - 8$' Seal:
bentnie
ch (1.81 If

8.5'-20' Filr Pa
13 Sand (3.79)

10'-20' VlII Sceen:
OJ)2(nc slt

Core Interval:
10'-15'
15'-20'

Sampl collcted:
15', 17.5',20'

30

No soU sampls taken

frm 0' -10'.
Boring loge from
soil cus.35

No water enuntre
in the boreho
during drlHng.40

Water Level Data:

SI 17.40' bl
45 (pre-dvelopm)

10110 16.61' bt

(pst-cvelopmnt)

50

55

60
Page 1 of 1 1413-B11.lcd



C~ Da1felle
. . , Putting Technology To Work

SITE 1413, MCB Camp Pendleton
BORING LOG - 1413-8B12

Borehol Location: Building 1413 Sampler Type: 18" SS 2.0" to Northing (NAD 83): 2058713.52Projec Locon: Mea Ca Pendleton Boring Diameter: 8"
Easting (NAD 83): 6238169,55ProJect#: G48ß1Q2 Drilling Method" HSA

, Surface Elevation (NAVD 88): 335.36Ge~Ï$t Tom WOrtint"
Dril Rig: CME 75 Limited Access Borehole Abandoned:X Yes _NoDnllig Contrc:r: 'N
Hammer Type: 140 Ib

Backfill Method: Bentonite GroutDriller: Jim Duke
Date: 09/16/2005

Monitoring Device Installed: _Yes XNoReviwe by: Davi Clexton #7350
Total Depth: 20' bgs

Type: NA

De '" C/ 0
cÊ ~ -E Boring

'"

Comments

0 0.. Sampl Deptn
- c. o ::(fe bg) 0 C/ E
ii .e ãi 8 Completion

£; =i '"

- 0 -
:: C/

)í~ Ì')ít;-)íl; Hand Augre to 5'
- .-

,,,.., ,,-, ,,,.~ -
Silt SAND; light gray to pale yellow dry, fine grain. :'~/);~"f;~/) 0'-20' Ba:- " ".. ,,', Bentnie Grout

I-
)1' ;-)", )1"

(7.02 It

I- -
4,5C

,,-, ".., ".SM Sily SAND; light gray, dry, fine to medium grain, iron oxide staining.
0 1 ;,il)~/,)~/,)~ 5-

503 ~, 'h ,~,- -
0 23, )1'ì')I,nl'lAs above ,,-, ,,-\ ,,-5O gI.. ..,,.. ..,,"

- -
23 ";l'''l'''l

- - As above
168 50" )1' Ì')i' ;-)",

- -
Silty SAND; light gray, dry, fine to medium grain, iron oxide staining,

88 40, ,,-, ,,-, ,,--10-
504' ~/;';~¡)i~lÌ'Damp lense at 10$

0 16,4.
)í~ ì')í~ nít;

- -
:~ ,,-, li'-, ,,-~ - Clayey Slll; buff to orange, dry, well compaoted, some lamina.

0 I,~ ~/," "'i"
42 hh~,"'~,~

I- - As above; purple
0 16;~ )1' ni' ì')" 1

I- -
50 ",.., ,,-, ,,,-Clayey SILT; light gray to greenish gray, dry to damp, well compacted, ~/"',,"") "'i)I- 15- ML

0 32 ";,/I~\ I";"jI- - some lamina, iron oxide staining.
505 )" Ì')i' ;-)1''

0 18, ,,,.., ,,-, ,,,-- - Clayey SILT; purple, dry, well compacted, some lamina,
:.~ i.. ..~,.. -L Jl.505 'h/"";ll~'~

- -
Clayey SILT; light gray to greenish gray, dry, well compacted,

0 17, )1' ì')i' n,,1-
505' ,,,-, "., ,;.

-
some lamina, iron oxide staining,

0 ;l"'~11"''';,'',-20- - TOTAL DEPTH = 20'

Contnuus sampin
- -

ben 5' and 20' ~
I- -
I- -
I- 25 -

Sampl colleed:I- -
7',10.5',12',15'I- -
No wate encunereI- -
in th borehoe- -
dung drllin,-30 -- -- -- -

~ -
I- 35 -- -- -- -
~ -
-40-- -- -- -- -
~45-
I- -
~ -- -- -
-SO-
l- -- -- -- -
-55-
I- -
I- -
I- -
I- -
1-60

Page 1 of1 141:w12.Cd



C~ Banelle
, . , Pulling Technology To Work

Borehol Location: Building 1413
Proje Locon: MCB Camp Pendlton
Pl'ot#: G486102
Geologist Tom Worthingtn
DrHling Contrctor: VlC
Driller: Jim Duke
Reviwed by: Davi Clexton #7350

~ C/ 0o 0.0
~ ~ ~-' CI

?CiO ?
".'(a .
;:o~
.... .

;:ö;
"0', .

5 . ~:ö~"Q'Ci .

;:o~
'0'6 .
;:ö;
"Q'ti .

;:ö~
10 '.'0'

~:Q;
"0'. .

y ~~ö~
;"aDCi.~

~öQ ?

15 0",°,0

Oe(f li)
o

SITE 1413, MCB Camp Pendleton
BORING LOG -1413-SB13/MW09

Sampler Type: 18" SS 2,0" to
Boring Diameter: 8"
Drilling Method" HSA
Dril Rig: CME 75 Limited Access
Hammer Type: 140 Ib
Date: 09/16/2005
Total Depth: 20' bgs

Northing'(NAD 83): 2058732.09
Easting (NAD 83): 6238122.20
Surface Elevation (NAVD 88): 336AO
Borehole Abandoned,_ Yes X No
Backfill Method: NA
Monitoring Device Installed: X Yes_No
Type: 2" Schedule 40 PVC

Sample Deptn Boring
Completion Coments

GRVEL: 3/4" gravel backfll from formr UST excavation.
Hand Aured to 3'

0'-3' SU seal:
Conc (OJj¡Q ll)

0'-10' Casing

As above; wet, strong hydrocarbon odor.
3' - 8.5' Sel:
bentit
chips (1,81 11')..........

lIil

JfjJj.~r!f
:.....::.:::

.-.......

1ii!rf¡lf.

~~.!.~~r~f.

~tfti~~~.

,¡,i;i

D!t8l.

8.5'-20' Filr Pa
#3 Sa (3,79ll)

ML
SIL1: gray, wet, strong hydrocarbon odor.

20
TOTAL DEPTH = 20'

25

30

35

40

45

50

55

60

10'-20' i.1I Scn:
u-2Qnc slt

No soil sampl
colle, bong
lo from drllcus.

No water encun
in th boreho
dung drilin.

Water Level Data:

9/23/05 13.67' btoc
(pre-development)

10/27/05 12.06' btoc
(post-development)

No FID reading

ooed. Th
bonn was advanc
win th kn
soil plume spfill
for th pu of
weg inaltion,

Page 1 of1 1413-131_





Well Abondonment Record
Site 1413, Marine Corps Base Camp Pendleton, CA

Well ID County of San Date Original Auger Size Backfill Comments
Diego DEH Abandoned Boring used in Material
Permit # Diameter Abandonment

(in) (in)
Concrete Pad removed, PVC

1413- Bentonite casing and Screen extracted in

MW03
LMON102882 09/08/2005 8 8 Grout entirety. Seal and filter back

(8.78 fe) removed with clean augers,
backfilled with bentonite grout.



C~ Da1telle
. . . Putng Technology To Wo

MCB CAMP PENDLETON - D.O. 42
WELL COMPLETION DIAGRAM

1413-MW03 (1413-5B04)

Project #:

G337342-C11
Drilling Contractor:

Water Development

Reviewed by:

Site:
MCB Camp Pendleton

Rig Type and Driling Method:
CME 1050 HSA

Driller:

Jason Pottroff

Well#:
1413-MV\3

Date:
8/8/98

Hydrologist:

Matthew Place

Northing:
2058735.660

Easting:
6238105,689

Surface Elevation:

336.43

14,39 ft. Groundwater

(measured on 10/31/98)

Ground Surface
-iiii~iiii~iiii~iiii

-1i11=liil~1i11

/ Well Lid Elevation 336.43 It

/' ./ TOC=335,93ft.

Sunace Completion:
Size: 'on crete padTyp unt
W . pression
..Lo 2640

Depth Below Ground Surface

2,0 It, Top of Grout

ing:
ê: Schedule 40 PVC

ameter: 4"
Amount: 10'

;'ÄÎ'mular Seal:
Type: Med, bentonite chips
Amount: 3 x 50 lb. bags

Grout:
Type: Portland/Bentonite
Amount: 4.5'

Mix Criteria:
Portland: 95%
Bentonite: 5%
Water: 30 g

4,5 It, Bottom of Grout

Silica Sand: (#2/16)

. .. .o.

Well Screen:
Type: Schedule 40 PVC
Amount: 15'
Manufacturer: Sinclair
Diameter: 4"
Slot Size: 2G-slot

Slots/inch: 8
Slits/cirm.: 5

., ...0
o...

25,0 It, Bottom of Screen

25,0 It, Bottom of Casing

25,5 ft, Bottom of Borin

....o'..
o. .. .-.

Filter Pack:
Type: #3 silca sand
Amount: 12 x 100 Ib, bags
Mfr: RMC

. . ". .
.... .....
. . .... .-. ... .. ............." .

NOT TO SCALE
Borehole Diameter: 12"

1413, MW03,CD R



LABORATORY ANALYTICAL DATA FOR SOIL



" Alpha Analytical, Inc.
255 Glendale Ave. 0 Suite 21 0 Sparks, Nevada 89431-5778

(775) 355cl044 0 (775) 355-0406-FAX ol-800-28J--l-l 83

Date: 04-0ct-05

Tom Worthington
Battelle Memorial Institute
505 King Avenue
Columbus, OR 43201
(619) 574-4826

CASE NARRTIVE

Project:
Work Order: BMI05091902 Cooler Temp: 4°C

Alpha's Sample ID Client's Sample ID Matrix

0509 i 902-0 i A

0509 i 902-02A
0509 i 902-03A
05091902-04A
0509 J 902-05A

0509 I 902-06A

0509 I 902-07 A

0509 I 902-08A

0509 i 902-09A

0509 I 902- I OA

05091902-IIA
05091902- i 2A

05091902-13A
05091902-14A
0509 I 902- i 5A

05091902-16A
05091902-17A
0509 1902-18A

05091902-19A
05091902-20A

1413-SB08-12

1413-SB08-15

1413-SB08-I7,5
14I3-SB08-20
1413-SB09-15

1413-SB09-I7,5
14 I3-SB09-20

1413-SB i 0- I 5

1413-SBIO-17,5

14I3-SBIO-20
1413-SBII-15

1413-SBII-17,5
1413-SBII-20
1413-SBI2-7

14I3-SBI2-IO,5
1413-SBI2-12
1413-SBI2-15
1413-SB14-12
1413-SBI4-15

1413-SBI4-17.5

So.il

Soil
Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Enclosed please find the analytical results of the samples received by Alpha Analytical, Inc. under the above mentioned Work
Order/Chain -of-Custody.

Alpha Analytical, Inc, has a formal Quality Assurance/Quality Control program, which is designed to meet or exceed the EP A
requirements. All relevant QC met quality assurance objectives for this project unless otherwise stated in the footnotes,

If you have any questions with regards to this report, please contact Randy Gardner, Project Manager, at (800) 283-1183.

Roger L. Scholl, Ph,D" LaboratDry Director' . Randy Gardner, Laboratory Manager' . Walter Hinchman, Quality Assurance Offcer

Sacramento, CA . (916) 366-9089/ Las Vegas, NV . (702) 498-33 12/ Wichita, KS . (3 16) 722-5890 / info(falpha-analytical.com J otl



" Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

, 5
(775) 355- 1044 . (775) 355-0406 FAX. 1 -800-283- 1183

ANALYTICAL REPORT

Battelle Memorial Institute Attn: Tom Worthington
-

505 King Avenue Phone: (619) 574-4826
Columbus,OH 43201 Pax: (619) 260-0882

Date Rec~ived : 09/17/05
Job#:

Total Petroleum Hydrocarbons - Extractable (TPH-E) EPA Method SW8015B/DHS LUPT Manual

Parameter Concentration Reporting Date Date

Limit Sampled Analyzed

Client ID : 1413-SB08-12 TPH-E (Diesel) ND 5.0 mg/Kg 09/08/05 09/21/05
Lab ID : BMI05091902-0 lA TPH-E (Oil) ND 10 mg/Kg 09/08/05 09/21/05

SUIT: N onane 112 %REC 09/08/05 09/21/05

Client ID : 1413-SB08-15 TPH-E (Diesel) ND 5.0 mg/g 09/08/05 09/21/05
Lab ID : BMI05091902-02A TPH-E (Oil) ND 10 mg/Kg 09/08/05 09/21/05

SUIT: N onane 118 %REC 09/08/05 09/21/05

Client ID : 1413-SB08-17.5 TPH-E (Diesel) ND 5,0 mg/Kg 09/08/05 09/21/05
Lab ID : BMI05091902-03A TPH-E (Oil) ND 10 mg/Kg 09/08/05 09/21/05

SUIT: N onane 109 %REC 09/08/05 09/21/05

Client ID : 1413-SB08-20 TPH-E (Diesel) ND 5,0 mg/g 09/08/05 09/21/05
Lab ID : BMI05091902-04A TPH-E (Oil) ND 10 mg/Kg 09/08/05 09/2/05

SUIT: N onane 117 %REC 09/08/05 09/2 1105

Client ID : 1413-SB09-15 TPH-E (Diesel) ND 5,0 mg/Kg 09/08105 09/21/05
Lab ID : BMI05091902-05A TPH-E (Oil) ND 10 mg/Kg 09/08/05 09/2 1105

Sun: N onane 113 %REC 09/08/05 09/21105

Client ID : 1413-SB09-17,5 TPH-E (Diesel) ND 5,0 mg/Kg 09/08/05 09/21/05
Lab ID : BMI05091902-06A TPH-E (Oil) ND 10 mg/Kg 09/08/05 09/21/05

SUIT: Nonane 122 %REC 09/08/05 09/21/05

Client ID : 1413-SB09-20 TPH-E (Diesel) ND 5,0 mg/Kg 09/08/05 09/2/05
Lab ID : BMI05091902-07 A TPH-E (Oil) ND 10 mg/Kg 09/08/05 09/21/05

SUIT: N onane 128 %REC 09/08/05 09/21/05

Client ID : 1413-SBI0-15 TPH-E (Diesel) ND 5,0 mg/g 09/09/05 09/22/05
Lab ID : BMI05091902-08A TPH-E (Oil) ND 10 mg/Kg 09/09/05 09/22/05

Sun: N onane 118 %REC 09/09/05 09/22/05

Client ID : 1413-SBl 0-17,5 TPH-E (Diesel) ND 5.0 mg/Kg 09/09/05 09/22/05
Lab ID : BMI05091902-09A TPH-E (Oil) ND 10 mg/Kg 09/09/05 09/22/05

Sun: N onane 120 %REC 09/09/05 09/22/05

Client ID : 1413-SBl 0-20 TPI-I-E (Diesel) ND 5,0 mg/Kg 09/09/05 09/22/05
Lab ID : BMI05091902- lOA TPH-E (Oil) ND 10 mg/Kg 09/09/05 09/22/05

SUIT: Nonane 117 %REC 09/09/05 09/22105

Page 1 of 2



~ Alpha Analytical, Inc.

.. i' 255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

ClientID : 1413-SBll-1S TPH-E (Diesel) ND 5,0 mglKg 09/09/05 09/22/05

Lab ID : BMI0509l902-11A TPH-E (Oil) ND 10 mglKg 09/09/05 09/22/05

SUIT: Nonane 108 %REC 09/09/05 09/22/05

Client ID : 1413-SBii-ns TPH-E (Diesel) ND 5.0 mglKg 09/09/05 09/22/05

Lab ID : BMI05091902-12A TPH-E (Oil) ND 10 mglKg 09/09/05 09/22/05

SUIT: Nonane 86 %REC 09/09/05 09/22/05

Client ID : 1413-SBll-20 TPH-E (Diesel) ND 5.0 mglKg 09/09/05 09/22/05

Lab ID : BMI05091902-13A TPH-E (Oil) ND 10 mgIg 09/09/05 09/22/05

SUIT: N onane 111 %REC 09/09/05 09/22/05

Client ID : 1413-SB12-7 TPH-E (Diesel) ND 5,0 mglKg 09/16/05 09/22/05

Lab ID : BMI05091902-14A TPH-E (Oil) ND 10 mglKg 09/16/05 09/22/05

SUIT: N onane 120 %REC 09/16/05 09/22/05

Client ID : 1413-SB12-10,S TPH-E (Diesel) ND 5,0 mglKg 09/16/05 09/22/05

Lab ID : BMI0509 1902- 15A TPH-E (Oil) ND 10 mglKg 09/16/05 09/22/05

SUIT: Nonane 115 %REC 09/16/05 09/22/05

ClientID : 1413-SB12-12 TPH-E (Diesel) ND 5.0 mglKg 09/16/05 09/22/05

Lab ID : BMI05091902-16A TPH-E (Oil) ND 10 mglKg 09/16/05 09/22/05

SUIT: Nonane 113 %REC 09/16/05 09/22/05

Client ID : 1 413-SB12-1 5 TPH-E (Diesel) ND 5.0 mglKg 09/16/05 09/22/05

Lab ID : BMI0509 1902-17 A TPH-E (Oil) ND 10 mglKg 09/16/05 09/22/05

SUIT: N onane 127 %REC 09/16/05 09/22/05

Client ID : 1413-SB14-12 TPH-E (Diesel) ND 5,0 mglKg 09/16/05 09/22/05

Lab ID : BMI05091902-18A TPH-E (Oil) ND 10 mglKg 09/16/05 09/22/05

SUIT: Nonane 124 %REC 09/16/05 09/22/05

Client ID : 1413-SB14-1S TPH-E (Diesel) ND 5,0 mglKg 09/16/05 09/22/05

Lab ID : BMI05091902-19A TPH-E (Oil) ND 10 mglKg 09/16/05 09/22/05

SUIT: Nonane 128 %REC 09/16/05 09/22/05

Client ID : 1413-SB14-17.S TPH-E (Diesel) ND 5,0 mglKg 09/16/05 09/22/05

Lab ID : BMI05091902-20A TPH-E (Oil) ND 10 mglKg 09/16/05 09/22/05

SUIT: N onane 115 %REC 09/16/05 09/22/05

ND = Not Detected

~~ /í7sA~ D~~
Roger L. Scholl Ph.D., Laboratory Director. . Rady Gardner, Laboratory Manager. . Walter Hiiiclian) Qualiy Assurce Offcer

Sacramento, CA. (916) 366-90891 Las Vega, NV . (702) 281-48481 iiifo01alpha-analytialcom 1Y
9/30/05

Report Date

Page 2 of 2



. Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355- 1044 . (775) 355-0406 FAX . 1-800-283-1183

Date:
04-0ct-05

Work Order:
0509 1902QC SUmmary Report

Type: MBLK Test Code: EPA Method SW8015
Batch ID: 13153 Analysis Date: 09/21/200516:56

Run ID: FID_ 4_050921 A Prep Date: 09/21/2005
SpkVal SpkReNal %REC LowLimit HighLimit RPDReNal %RPD(Limit) Qual

Method Blank
File ID:

Sample ID: MBLK-13153

Analyte

TPH-E (Diesel)
TPH-E (Oil)
Surr: Nonane

Units: mg/Kg
Result PQLND 5ND 10

108 100 48 142108

Type: LCSLaboratory Control Spike
File ID:

Sample ID: LCS-13153

Analyte

TPH-E (Diesel)
Surr: Nonane

Units: mg/Kg
Result PQL

110 10
97

Test Code: EPA Method SW8015
Batch ID: 13153 Analysis Date: 09/22/200511 :04

Run ID: FID_ 4_050921 A Prep Date: 09/21/2005
SpkVal SpkReNal %REC LowLimit HighLimit RPDReNal %RPD(Limit) Qual

100 11 0 68 128100 ~ 48 1~
Type: MSSample Matrix Spike

File ID:

Sample ID: 05091902-01AMS

Analyte

TPH-E (Diesel)
Surr: Nonane

Units: mg/Kg
Result PQL

98 10
104

Test Code: EPA Method SW8015
Batch ID: 13153 Analysis Date: 09/21/200518:06

Run ID: FID_ 4_050921 A Prep Date: 09/21/2005
SpkVal SpkReNal %REC LowLimit HighLimit RPDReNal %RPD(Limit) Qual

100 0 98 53 153
100 104 48 142

Type: MSDSample Matrix Spike Duplicate
File ID:

Sample ID: 05091902-01AMSD

Analyte

TPH-E (Diesel)
Surr: Nonane

Units: mg/Kg
Result PQL

1 07 1 0
117

Test Code: EPA Method SW8015
Batch ID: 13153 Analysis Date: 09/21/200518:41

Run ID: FID_ 4_050921 A Prep Date: 09/21/2005
SpkVal SpkReNal %REC LowLimit HighLimit RPDReNal %RPD(Limit) Qual

100 0 107 53 153 97,96 8.6(22)
100 117 48 142

Comments:

Calculations are based off of raw (non-rounded) data. However, for reporting purposes, all QC data is rounded to three significant figures. Therefore, hand calculated
values may differ slightly,
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Received bf

, Company

, lie
Date Time
II, .C'~-'- i (.fa:)

Relinquish6d by

Received b¡

Relinquished by

Received by

'Key: AQ" Aqueous SO - Soil WA - Waste aT - Other **: L-Liter V-Voa S-Soil Jar O-Orbo T-Tedlar B-Brass P-Plastic aT-Other
NOTE: Sa.mples are discarded 60 days after results are reported unless other arrangements are made. Hazardous samples will be returned to client or disposed of at client expense. The report for the analysis

of the above samples is applicable only to those samples received by the laboratory with this coco The liability of the laboratory is limited to the amount paid for the report.
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Relinquished by

Company Time

Relinquished by

Received b'l

Relinquished by

Received bi

'Key: AQ ,. Aqueous SO - Soil WA - Waste aT - Other h, L-Liter V-Voa S-Soil Jar O-Orbo T-Tedlar B-Brass P-Plastic aT-Other
NOTE: Samples are discarded 60 days after results are reported unless other arrangements are made. Hazardous samples will be returned to client or disposed of at client expense. The report for the analysis

of the above samples is applicable only to those samples received by the laboratory with this coco The liability of the laboratory is limited to the amount paid for the report.



Requested Tests

I I I
i I I

Biling Information:
Battelle

505 King Avenue

CHAIN-OF-CUSTODY RECORD
Alpha Analytical, Inc_

255 Glendale Avenue, Suite 21 Sparks, Nevada 89431-5778

TEL. (775) 355-1044 FAX: (775) 355-0406

Tom Worthinqton

TEL: (619) 574-4826
FAX . (619) 260-0882
EMaii worthingtont(Qbattelle,org

Columbus, OH 43201

Client:

Battelle Memorial Institute

505 King Avenue

Columbus, OH 43201

Report Attention: Tom Worthington

CC Report :
Job:
PO. 190907 Client's COC #: 6906/6908

QC Level: DS3 DOD QC Required: Final Rpt, MBLK, LCS, MS/MSO With Surrogates

Alpha
Sample 10

TPHlE_S J

TPHI_C I

TPHI_C I

TPHI_C

Client
Sample 10

Collection No, of Bottles

Matrix Date ORG SUB TAT PWS#

BMI05091902-01A 1413-8B08-12

BMI05091902-02A 1413-8B08-15

FI050919Ô2-03A
BM105091902-04A

1413-SB08-
17.5

1413-8B08-20

BM105091902-05A 1413-8B09-15

BMI05091902-06A 1413-8B09-
17.5

BMI05091902-07A 1413-8B09-20

BMI05091902-08A 1413-8B10-15

BMl05091 ~-09A 1413-8B10-
17.5

BMI05091902-10A 1413-8B10-20

Page: 1 of 2

CA
WorkOrder: BMI05091902

Report Due By: 5:00 PM On: 03-0ct-05

EDD Required: Yes

Sampled by: T Worthington

Cooler Temp: 4 °C Date Printed:

19-5ep-05

Sample Remarks

I Label 

10 differs from sleeve
ID logged in per chain

LabellD differs from sleeve
10 logged in per chain

LabellD differs from sleeve
ID logged in per chain

Comments: Saturday deliver. samples kept in secured area (â 4'c until log in 9- i 9-05. No security seals. frozen ice. Level N OC required. Samples should be used as the control spike sample if 
possible. 

No Temp Blank rec'd, : For TPHj:--report Diesel and Oil ONLY, Make a comment on COC "If Jet Fuel is seen. report as Diesel and Footnote report, Client COC had no iob# noted, logged in as
level N OC followed procedure.

Signature Print Name

Received by:

-
r DaterrimeI ICompany

Alpha Analytical, Inc.

NOTE: Samples are discarded 60 days after results are reported unless other arrangements are made. Hazardous samples wil be returned to client or disposed of at client expense.
The report for the analysis of the above samples is applicable only to those samples received by the laboratory with this COCo The liabilty of the laboratory is limited to the amount paid for the report.
Matrix Type: AQ(Aqueous) AR(Air) SO(Soil) WS(Waste) DW(Drinking Water) OT(Other) Bottle Type: L-Liter V-Voa S-Soil Jar O-Orbo T-Tedlar B-Brass P-Plastic OT-Other



B¡~~'ng Inforation:

Battelle

505 King Avenue

CHAIN-OF-CUSTODY RECORD
Alpha Analytical, Inc.

255 Glendale Avenue, Suite 21 Sparks, Nevada 8943 i -5778

TEL: (775) 355-1044 FAX: (775) 355-0406

Tom Worthinaton

TEL: (619) 574-4826
FAX (619) 260-0882
EMaii worthingtont(1battelle .org

Columbus, OH 43201

Client:

Battelle Memorial Institute

505 King Avenue

Columbus, OH 43201

Report Attention: Tom Worthington

CC Report
Job:
PO: 190907 Client's COC # 6906/6908

QC Level: DS3 = DOD QC Required Final Rpt, MBLK, LCS, MS/MSD With Surrogates

Page: 2 of 2

CA
W orkOrder: BMI05091902

Report Due By: S:OO PM On: 03-0ct-OS

EDD Required Yes

Sampled by T. Wortington

Cooler Temp. 4 °c Date Printed:

19-5ep-05

Alpha Client
Sample 10 Sample 10

BMI05091902-11A 1413-SB11-15

BM105091902-12A 1413-SB11-

I BMI05091902-13Aj

BMI05091902-14A

BMI05091902-15A 1413-SB12-
10.5

BMI05091902-16A 1413-SB12-12

BMI05091902-17A 1413-SB12-15

BMI05091902-18A 1413-SB14-12

I BMI05091902-19A
1413-SB14-15 TPHI_C I

BMI05091902-20A 1413-SB14- TPHlE_C I
17.5

Requested Tests

Sample Remarks

Comments: Saturday deliver, samples keot in secured area (a 4'c until log in 9-19-05. No security seals. frozen ice. Level IV ac rf''luired. Samples should be used as the control spike "n-ple ¡fpossible.
No Temp Blank rec'd, : For TPHE--report Diesel and ail aNI Y. Make a comment on cac "If Jet Fuel is seen, reoort as Diesel and Footnote report, Client cac had no iob# noted, logged in as
lev"l IV ac. followed procedure.

I I I
Sil!nature Print Name I

I Received by:

NOTE: Samples are discarded 60 days after results are reported unless other arrangements are made. Hazardous samples will be returned to client or disposed of at client expense.
The report for the analysis of the above samples is applicable only to those samples received by the laboratory with this COCo The liabilty of the laboratory is limited to the amount paid for the report.
Mafrix Type. AQ(Aqueous) AR(Air) SO(Soil) WS(Waste) DW(Drinking Water) OT(Other) Bottle Type: L-Liter V-Voa S-50il Jar O-Orbo T-Tedlar B-Brass P-Plastic OT-Other

I I I
Company Daterrime

Alpha Analytical, Inc.



LABORATORY DATA VALIDATION REPORTS



¡(J.~~~~~~~~~~~~~LDe
Battelle
505 King Ave
Columbus, OH 43201-2693
ATTN: Mr. Robert Janosy

LABORATORY DATA CONSULTANTS, INC.
7750 EI Camino Real, Suite 2L Carlsbad, CA 92009 Phone: 760/634-0437 Fax: 760/634-0439

October 25, 2005

SUBJECT: MCB Camp Pendleton, CTO 102, Data Validation

Dear Mr. Janosy,

Enclosed is the final validation report for the fraction listed below. This SDG was
received on October 13, 2005. Attachment 1 is a summary of the samples that
were reviewed for each analysis.

LDC Proiect # 14138:

SDG#

BMI05091902

Fraction

TPH as Extractables

The data validation was performed under EPA Level ILL and iV guidelines, The
analyses were validated using the following documents, as applicable to each
method:

· USEPA, Contract Laboratory Program National Functional Guidelines
for Organic Data Review, October 1999

· EPA SW 846, Third Edition, Test Methods for Evaluating Solid
Waste, update 1, July 1992; update IIA, August 1993; update ",
September 1994; update liB, January 1995; update ILL, December
1996; update IliA, April 1998

Please feel free to contact us if you have any questions.

Sincerely,

~
Erlinda 1. Rauto
Operations Manager/Senior Chemist

V:ILOGINIBattelleIPendletonI14138COV.wpd



Attchment 1
..,. ,'.' ..,...;;

;;
e1()!j)

-c; .......

ii ,/... . .......

(3)
DATE DATE TPH-E

DC SOO# REC'D DUE (8015)
II.. . i?¡¡ -c

'..... ii.,.,." W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S

A BM105091902 10/13/05 11/03/05.
A BMI0501902 10/13/05 11/03/05

otal B/LR 0 22 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 22

Shaded cells indicate Level IV validation (all other celis are Level III validation). 14138ST.wpd



MCB Camp Pendleton, CTO 102
Data Validation Reports

LDC# 14138

TPH as Extractables



LDC Report# 14138A8

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name:

Collection Date:

LDC Report Date:

Matrix:

Parameters:

Validation Level:

Laboratory:

Camp Pendleton, CTO 102

8eptember 8 through 8eptember 16, 2005

October 24, 2005

80il

Total Petroleum Hydrocarbons as Extractables

EPA Level III & IV

Alpha Analytical, Inc.

Sample Delivery Group (SDG): BMI05091902

Sample Identification

1413-8B08-12
1413-8B08-15
1413-8B08-17.5
1413-8B08-20
1413-8B09-15
1413-8B09-17.5
1413-8B09-20**
1413-8B 10-15
1413-8B10-17.5
1413-SB 10-20
1413-8B11-15
1413-8B11-17.5
1413-8B11-20
1413-8B12-7
1413-SB12-10.5
1413-8B 12-12**

1413-8B 12-15
1413-8B14-12
1413-8B 14-15
1413-8B 14-17.5

1413-8B08-12M8
1413-SB08-12M8D

**Indicates sample underwent EPA Level IV review

V:\LOGIN\BA TTELLE\PENDLE ~ 1 \ 14138A8.B34 1



Introduction

This data review covers 22 soil samples listed on the cover sheet including dilutions
and reanalysis as applicable. The analyses were per EPA SW 846 Method 8015 for
Total Petroleum Hydrocarbons (TPH) as Extractables.

This review follows a modified outline of the USEPA Contract Laboratory Program
National Functional Guidelines for Organic Data Review (October 1999) as there are
no current guidelines for the method stated above,

A qualification summary table is provided at the end of this report if data has been
qualified, Flags are classified-a P (protocol) or A (aElvisory) to indicate whether the
flag is due to a laboratory deviation from a specified protocol or is of technical

advisory nature,

Blank results are summarized in Section IIi.

Field duplicates are summarized in Section IX.

Samples indicated by a double asterisk on the front cover underwent a EPA Level iV
review. A EPA Level ILL review was performed on all of the other samples. Raw data
were not evaluated for the samples reviewed by Level ill criteria since this review is
based on QC data.

The following are definitions of the data qualifiers:

U Indicates the compound or analyte was analyzed for but not detected at or above
the stated limit.

J Indicates an estimated value.

R Quality control indicates the data is not usable.

N Presumptive evidence of presence of the constituent.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore
qualification was not required.

V:\LOGIN\BA TTELLE\PENDLE ~ 1 \ 14138A8.B34 2



i. Technical Holding Times

All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All
cooler temperatures met validation criteria,

II. Calibration

a. Initial Calibration

Initial calibration of compounds was performed as required by the method.

The percent relative standard deviations (%RSD) of calibration factors for all compounds
were less than or equal to 20.0% .

b. Calibration Verification

Calibration verification was performed at required frequencies. The percent recoveries
(%R) of amounts in continuing standard mixtures were within the 85-115% QC limits.

IIi. Blanks

Method blanks were reviewed for each matrix as applicable. No total petroleum
hydrocarbons as extractable contaminants were found in the method blanks.

IV. Accuracy and Precision Data

a. Surrogate Recovery

Surrogates were added to all samples and blanks as required by the method. All
surrogate recoveries (%R) were within QC limits,

b. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) were
within QC limits.

c. Laboratory Control Samples

Laboratory control samples were reviewed for each matrix as applicable. Percent
recoveries (%R) were within QC limits.

V:\LOGIN\BA TTELLE\PENDLE ~ 1 \ 14138A8. B34 3



V. Target Compound Identification

All target compound identifications were within validation criteria for samples on which
a EPA Level IV review was performed. Raw data were not evaluated for the samples
reviewed by Level ILL criteria.

Vi. Compound Quantitation and CRQLs

All compound quantitation and CROLs were within validation criteria for samples on
which a EPA Level iV review was performed. Raw data were not evaluated for the
samples reviewed by Level III criteria.

VII. System Performance

The system performance was acceptable for samples on which a EPA Level IV review
was performed. Raw data were not evaluated for the samples reviewed by Level III
criteria.

VIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

IX. Field Duplicates

No field duplicates were identified in this SDG.

X. Field Blanks

No field blanks were identified in this SDG,

V:\LOGIN\BA TTELLE\PENDLE ~ 1 \ 14138A8. B34 4



Camp Pendleton, CTO 102
Total Petroleum Hydrocarbons as Extractables - Data Qualification Summary - SDG
BM 105091902

No Sample Data Qualified in this SDG

Camp Pendleton, CTO 102
Total Petroleum Hydrocarbons as Extractables - Laboratory Blank Data Qualification
Summary - SDG BMI05091902

No Sample Data Qualified in this SDG

V:\LOG i N\BA TTELLE\PEN DLE ~ 1 \ 14138A8. B34 5
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Alpha Analytical, rnc.

255 Glendale Ave. . Suite 21 . Sparks, Nevada 8943 I -5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

ANALYTICAL REPORT

Battelle Memorial Institute
505 King Avenue
Columbus,OH 43201

Attn:
Phone:

Tom Worthington

(619) 574-4.826

Fax: (619) 260-0882

Date Received: 09/17/05

Job#:

Total Petroleum Hydrocarbons - 'Extractable (TPH-E) EPA Method SW80ISB/DHS LUFT Manual

Parameter Concentration Reporting Date Date

--- 1-' - - Limit _Sampled_Anal;yzed_
Client ID : 1413-S808-12 TPH-E (Diesel) ND S,O mg/Kg 09/OR/OS 0912/OS
Lah ID : BMIOS091902-01A TPH-E (Oil) ND 10 mg/Kg 09/OR/OS 0912/OS

SUIT: Nonane 112 %REC 09/08/0S 0912/OS

Client ID : 1413-S808-15 TPH-E (Diesel) ND S.O mg/Kg 09/ORIOS 09/211OS
Lab ID : BMIOS091902-02A TPH.E (Oil) ND io mg/Kg 09/081OS 09/2I0S

SUIT: Nonane 118 %REC 09/08/0S 09/21/0S

Client ID : 1413-8808-17.5 TPH-E (Diesel) ND S.O mg/Kg 09/081OS 09/211OS
Lah ID : BMIOS091902-03A TPH-E (Oil) ,ND 10 mgKg 09/08/OS 09/21/OS

SUIT: Nonane 109 %REC 09/08/OS 09/21/0S

Client ID : 1413-S808-20 TPH-E (Diesel) ND S.O mg/Kg 09/0R/OS 09/21/OS
Lah ID : BMIOS091902-04A TPH-E (Oil) ND i 0 mg/Kg 09/0R/OS 09/21/OS

SUIT N onane 117 %REC 09/OR!OS 09/2110S

Client ID : 1413-S809-15 TPH-E (Diesel) ND S,O mg/Kg 09/0R/OS 09/21105
Lah ID : BMIOS091902-0SA TPH-E (Oil) ND 10 ing/Kg 09/08/OS 09/21/0S

Surr: Nonane 113 %REC 09/ORIOS 09/2 i 105

Client ID : 1413.8809-17.5 TPH-E (Diesel) ND S.O mg/Kg 09/08/05 09/21/05
u.b ID : BMI0509 \ 902-06A TPH-E (Oil) ND io mg/Kg 09/081OS 09/21105

Surr: Nonane 122 %REC 09/08105 09/21/05

Client ID : 141.-8B09-20 TPH-E (Diesel) ND S,O mg/Kg 09/08/05 09/2 \105

Liih ID: BMlOS09 i 902-07 A TPH-E (Oil) ND io mg/Kg 09108/05 09/21/0S

Surr: Nonane 128 %REC 09/08105 09/21/05

Client ID : 1413-SB10-15 TPH-E (Diesel) ND S,O mg/Kg 09/09/OS 09/22105
LahID : BM\OS091902-0RA TPH-E (Oil) ND 10 mg/Kg 09/091OS 09/22/OS

Surr: Nonane 118 %REC 09/09/OS 09/22105

Client lD : \413-8BI0-17.5 TPH-E (Diesel) ND S,O mg/Kg 09109/05 09/22/f5
Lab ID : BMIOS091902-09A TPH-E (Oil) ND io mg/Kg 09/f9/05 09/22/05

SUIT: Noniine 120 %REC 09/09/0S m/22d)S

Client lD : 1413-88\0-20 TPH-E (Diesel) ND 5.0 iig/Kg 09/09/lJ5 09122:05
LahID : BMIOS091902-IOA TPH-E (Oil) ND io mg/Kg 09/09/05 09122:05

SUIT: Non.ne 117 %REC 0i)/0'Ji05 0922 I):;

1;1 ~ l

9
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, i
Alpha Analytical, Inc.

255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044' (775) 355-0406 FAX' 1-800-283-1183

TPH-E (Diesel) ND S,O IIgiKg 09.09/0S Ol),22105

TPH-E (Oil) ND 1I IngiKg OW09iOS 09122/1S
SUIT: N oniine 108 %REC lJ9i091fS 09/22/IS

TPH-E (Diesel) ND 5,0 ingiKg 091Ol)/OS 09i221OS

TPH-E (Oil) ND 10 mgiKg 09/09/0S 09/22/0S
SUIT: N ana ne H6 %REC 09109/0S 09/2210S

TPH-E (Diesel) ND S.O 'lIgiKg 09/091OS 09/22/0S
TPH-E (Oil) ND 10 mgIg 09109/0S 09/2210S
SUIT: Nonane 111 %REC 0910910S 09/22/0S

TPH-E (Diesel) ND S,lJ mgiKg 09/16105 09/2210S
TPH-E (Oil) ND 10 mgiKg 09/ i 610S 09/21OS
SUIT: N onane 120 %REC 09/ i 610S 09/221OS

TPH-E (Diesel) ND S.O mgiKg 09/1610S 09/22/OS
TPH-E (Oil) ND 10 mgiKg 09/161OS 09/22/OS
SUIT: Nonane liS %REC 09/16/05 09/22/OS

TPH-E (Diesel) ND 5,0 mgiKg 09/16105 09/22/05
TPH-E (Oil) ND io mgiKg 09/161fS 09/2210S
SUIT: N onane 113 %REC 09/16/05 ,09122/05

TPH-E (Diesel) ND 5.0 mgiKg 09/16/05 09/22/05
TPH-E (Oil) ND lO mgiKg 09/16/05 09/22/05
SUIT: Nonane 127 %REC 09/16/05 09/22/05

TPH-E (Diesel) ND 5,0 mgiKg 09/16/05 09/22/05
TPH-E (Oil) ND 10 mgiKg 09/16/05 09/22/05
SUIT: Nonane 124 %REC 09/16/05 09/22/05

TPH-E (Diesel) ND 5.0 mglKg 09/16/05 09/22/05
TPH-E (Oil) ND 10 mgiKg 09/16/OS 09/22/05
8uIT: Nonane 128 %REC 09/ i 6/05 09/22/05

TPH-E (Diesel) ND 5.0 mgiKg 09/ i 6/05 09/22/05
TPH-E (Oil) ND io mglKg 09/ i 6/05 09/22/05
8uIT Nonane 115 %REC 09/16/OS 09/22/OS

ClienllD :

Lab ID :

1413-8B11-15

BMIOS09 1902-1 IA

Client ID:

Lih ID:
1413-8811-17.5

BMIOS091902-12A

Client ID : 1413-8811-20

LahID : BMIOS09 i 902-13A-
Client ID : 1413-8BI2-7

uib ID : BMIOS09 i 902- i 4A

Client ID : 14U-8B12-10,5
Lab ID : BMJOS091902-1SA

Client ID : 1413-8BI2-12

Lab ID : BMIOS091902-16A

Client ID : 141.-8812-15
LahlD : BMIOS091902-17A

Client ID : 1413-8BI4-12
Lab ID : BMIOS091902-18A

Client 10 : 1413-8BI4-15

Lab ID : BMIOS091902-19A

Client ID : 1413-8BI4-17.5
Lab lD : BMIOS091902-20A

:-D ~ ;-01 Detecleù

~~ £~d~ D~~
Riiger L. Scholl Ph.D.. l.bolitory DIiector' . Randy Gardner. Laborati1ry Manager' . Walter Hiiiclumui. Quality Assurance Offcer

Sacrilneiiti" CA' (916) 366-YO!i9 / ~ \'ejid:, NV. (702) 281-4848/ ÎJIli.iiß:iipha.:ulal~.tical.ciiin /(j
9/30/05"------

Report Date

l(o\-f\ci
10
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LDC #: 14138A8

SDG #: BMI05091902
Laboratory: Alpha Analvtical. Inc.

VALIDATION COMPLETENESS WORKSHEET
Level III/iv

Date: io/:z/ar

Page:--ofi
Reviewer: -3

2nd ReViewer:+-
METHOD: GC TPH as Extractables (EPA SW 846 Method 8015)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

ArA:I

i. Technical holdino times A 5amolino dates: '1/0&- llß$"
lIa. Initial calibration A.

lib, Calibration verification A %R = gs -ii.r \

IlL. Blanks å
IVa, 5urroaate recoverv A
IVb. Matrix soike/Matrix spike duplicates A-

IVc. Laboratorv control samples L ~
-V. Taraetcompound identification A. Not reviewed for Level III validation,

VI. Compound Quantitation and CRQLs A- Not reviewed for Level III validation,

Vii, 5ysteniJ:~rformance A Not reviewed for Level ILL validation,

VIII. Overall assessment of data A

LX, FiE!~~J!~icates ~"

X. Field blanks N .

Note: A = Acceptable
N :: Not provided/applicable
SW = See worksheet

~O i'

ND " No compounds detected D = DuplicateR = Rinsate TB = Trip blank
FB = Field blank EB = Equipment blank

Validated 5amoles: * Indicates samoie underwen eve va i a ion

- - ,c

1 1413-5B08-12 11 1413-5B11-15 21 1413-5B08-12MS 31
-

1413-5i308-12M5D2 1413-5B08- 'j 5 12 1413-SB11-17,5 22 32
- -

I\ p,L-k - i ~ 1.r'33 1413-5B08-17,5 13 1413-5B11-20 ' 23 33-
4 1413-5B08-20 14 1413-SB12-7 24 34
~
5 1413-5B09-15 15 1413-SB'12-10,5 25 35 ,

iL 1413-SB09-17,5 16 1413-5812-12** 26 36

7 1413-5B09-20** 17 1413-5B12-15 27 37
--

8 1413-5B10-15 18 1413-S814-12 28 38
~
9 1413-5810-17.5 19 1413-5B14-15 29 39- .

10 1413-SB10-20 20 1413-5B14-17.5 30 40

t L IIV I'd t

Notes:

14138A8W,wpd



LDC#:~
SOG #:_tlM1 øÇO' l~' 'v

VALIDATION FINDINGS CHECKLIST
Page:--dfl

Reviewer:~
2nd Reviewer:-t

Method:
/

GC I HPLC

Was a liner fit us for evaiuation? If yes, were all percent 
relative standard

deviations %RSD c: 20%?

Was a curv fit used fo evaluatin? If Yes, what was th accptance crtena
used? ' '

,

Did the Initial calibration meet the curve fit acre tance crteria?

Were all su

If ,the percent recvery (%R) of one or more surrogates .Y(S outside QC limit, was
areanal sis rformed to confirm %R?

,

If an %R was less'than 10 rcent, was a reanal is rformed to confirm %R?
'-~,,; -. ' :'::-

".:--'.-
:.'1' ".

,

Were a miitrx spike (MS) and matrx spike duplicate (MSD) analyzed for each
matrx in this SDG? If no, indicate which matrx doe nothave an associated ,r ,

MS/MSD. Soli I Water,
~., . ' ,

Were the MS/MSD percent recoveries (%R) and the relative percent differences /'

RPD within the QC limits? '

Was an LCS anal ed for this SDG? ~
Was an LCS anal ed r extraction batch?



LDC #: ili?~ MSDG#:~~6"Y
VALIDATION FINDINGS CHECKLIST

Page:Xof 'Y
Reviewer: ::

2nd Reviewer:f

Validation Area
No ~A Flndl" Comments'

Were the LCS percent recoveries (%R) and relative percent diference 

(RPD)

QC limits?

unds detected in the field blanks?

,

,I



¡
i

The calibration Factor (CF), average CF, and percent relative standard deviation (%RSD) were recalculated for the donipounds identified-below using the fOIiowingcalculations: ,l

LDC#:
SDG#:

14f1~ Ag -

r?/' orol, I qo y

VALIDATION FINDINGS WORKSHEET
Initial Calibration Calculation Verification

METHOD: GC /. HPLC

CF = A/C _
average CF = sum of the Cf/number of standards
%RSD = 100. (SIX)

A = Area of compound,
C = Concentration of compõund,
S.= Standard deviation of the CF
X = Mean of the CFs

Calibration
# Standard ID - Date Compound

~ L CAL 7 ( l'ID~,
l?'~

l-

B I I

EJ I I

§ I

-

\

-

- -

CF CF Average CF
I ItID std' I f tf std' (initial)
I, 77:; ~t: -: I . ~ 7f7 f' -4' ,. 2(1-~~ '(-4

\

I

J '. I

.

l : i I

, I
I

Average CF
(initial) -

I. 21',3~M I

page:-iof-l
Reviewer: \1

2nd Reviewer: L" ~

%RSD %RSD

I ~'fZ

~.47

,. I. I, .' I ' " -
Comments: Referto Initial Calibration findinas worksheet for list of Qualifications and associated samDles when reDorted riesults do not aaree within 10.0% of the recalculatedresults, - - i

i



LOC #:-l13 ~U
SOG #:l;l1r o~ttJ~o'Y

-

VALIDATION FINDINGS WORKSHEET
Continuina Calibration Results Verification

METHOD: GC / HPLC

page:--0f-+
-Reviewer: TV

2nd Reviewer: 0-
f

The percent difference (%0) ofthe initial calibration average Calibration Factors (CF) and the continuing calibrationCFware recalculated forthe compounds identified below
using the föllõwing calculation:

% Difference = 100 . (ave. CF - CF)/ave. CF
CF = AlC

Where: ave. CF ~ initial calibration average CF
CF = continuing calibration CF

A = Area of compound
C = Concentration of compound

- - I-
-

,

Calibration - - Average CF(lcal)1 - CF/Cone. CF/Cone. %f\ %1\# Standard 10 Date Compound CCV Cone. CCV cev

EJ +A1~1 I Vi J

l);ud

I

~- -i~~ lf~ 'it"~ 1 ~~

i

loo,r'i

I

Ibl. ~~

Ii

2
i. , , ,

I
-

,-, '-- - ,-
-- - - - - -.

3 - i
- -

-
-

-

§. I ¡ I

i
.

-

- -~ J
-

i

Comments: Refer to Continuino Calibration findinos worksheet for list of Qualifications and associated samDles wheh reDorted results d~ not aoree within 10.0% of therecalculated results. ~



LDC#:
SDG#:

14-1 ,g t\ß

~Pir O~01/fGY~

METHOD: ~C

VALIDATION FINDINGS WORKSHEET
SurroQate Results Verification

Page:--of-J
Reviewer: '!

2nd reviewer:

1HPLC

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation:

% Recovery: SF/SS . 1 Db Where: SF = Surrate Found
SS = Surrogate Spiked

Sample 10: .: ..

~etector '
,

PercentSurrgate Surrogate Percent PercentSurrooate SDlked Found RecoveN , Recoverv DIfference~
,-

ReDorted Recalculated

_N nV A i,.-JJ '.01$..1- ~OO 11-ß - 'i-i- i

-
l)

-
- D - -

-

, I
--

-

,

-
I ' :

Sample 10:

Surrogate Sllrrogate
I -

Percent

I

Percent

I

PercentSurroaate ColumnJDetector Spiked Found Recovery
,

Recovery Difference

! ,! !

i

I ! -
Reported , Recalculated

I

- -- - -

- -

I

,

--

Sample 10:
,

,

I

Surrogate Surrogate Percent . Percent PercertSurroaate Column/Detector SDlked

!

Found

i

Recovery ,

i

Recovery Difference

¡!

.

! !

-
iReported Recalculated
i --

- I- -

-

. - I



LDC#:
SDG#:

i411~ tri
i?~i oço1lqoY'

VALIDATION FINDINGS WORKSHEET
Matrix Spike/Matrix Spike Duplicates Results Verification

p~ge:~~fi-
ReViewer:~
2nd Reviewer:-t

METHOD: --GC HPLC -,
The percent recoveries (%R) and relative percent differences (RPD) of the matrix spike and matrix spike duplicate were teëalculatedfor the compounds identified belowusing the following calculation: " I '
%Recovery = 100 . (SSC - SC)/SA Where SSC = Spiked sample concentration SC = Sample concentration

SA = Spike added
MS = Matrix spIkeRPD =(((SSCMS - SSCMSD1' 2) / (SSCMS + SSCMSD))*100

:21 I~ i.
i

MSD = Matrix spike dúplicate'

MS/MSD samples:

I I

Spike Sample Spike Sample
I

Matrix spike
II

~atrix Spike DIJPlicate
II

MS/MSD
IAdded I~~ ~o~ni~~

I II i II I
Compound I in 'k, \ Percent Recovery Percent Recovery RPD

~:~:~:~:~:~:~:~:~:¡:~:~:~:~:~:~:¡:¡:~:::¡:~:¡:~:~:~:~t:~:~:~:~:~:¡:)~:~:l:~:~:~:::~:¡:~:¡:¡:~:¡:¡:¡:~:~:l:¡:~:~:~:~:¡:~:~:~:~:¡:v v (/ MSD
I I II

i

I II I I
::::;:::::::::::;:::;:::;:;:;:::::;:::::;:;:;:;:::::::::::::::::::::;:::;:;:::::::::::::::::;:::::::::::::::::::::;:;:::::;:;:;=;:::MS MSD -- MS Reported Recalc. Reported Recalc. Reported Recalc.....................................-............................................................

Gasoline (8015) - '

Diesel (8015) It) ((j 0 qg 107 tt ql '" Cl to 7 107 ~.c¡ ~, g
Benzene (8021 B)

.

Methane (RSK-175)
-

.

2,4-0 (8151 ) .

Dinoseb
-

(8151 )

Naphthalene (8310)

Anthracene (8310)

HMX (8330)

2,4,6- Trinitrotoluene (8330)

-

. -
-

-
-

I
i

I

-
,

Comments: Refer to Matrix Spike/Matrix Spike Duplicates findinQs worksheet for list of Qualifications and associated samples when reported results do not aQree within10,0% of the recalculated results, I
I



LOC #:j LfI?¡ß lr' VALIDATION FINDINGS WORKSHEET
SOG #: ~f)i: OÇDerl'lÐY Laboratorv Control Samole/Laborat()1) Control.Samole DuolicatesResults Verification

_METHOD: /GC _HPLC

Page:-10f-L
Reviewer: ;i

2nd Reviewer, ,
The percent recoveries (%R) and relative percent differences 

(RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the
compounds identified below using the following calculation:

%Recovery = 100 . (SSC - SC)/SA Where -SSC = Spiked sample concentration
- SA = Spike added

RPD =(((SSCLCS - SSCLCSD) * 2) / (SSCLCS + SSCLCSD))*100 LCS == Laboratory Contol Sample

SC = Sample concenlratlon

LCSD = Laboratory C~ntrol Sample duplicate

LCS/LCSD samples: La -I ?f~3
- -

- - -
I I

- - Spike Sample Spike Sample LCS LCSD LCS/LCSDAddt -
' (,,0'Ä. )

cõneen~¡gon - '~
I

Compound ,( iv) ( ~ ,- ~) Percent Recovery Percent Recovery 'RPD

\\j~\~~~i~I\~1\~~~~\~~~~~i\~i~~~*~\\~~~~~¡~~~~~~~~~~~~¡~~~~k

II (I LCSD

I I II I I
LCS LCSD LCS Recale. Reported Reeale. Reported Reeale.

-

Gasoline (8015)

Diesel (8015) l& NIT 0 , 10 t'A 1w 110

Benzene
- -

(8021 B) -

Methane (R~K-175)
-

-
2,4-0 (8151)

-
Dinoseb (8151 ) -

.

Naphthalene (8310) -- -
.

- - -- - - -Anthracene (~31 0)
-- - -

.

HMX (8330) -

2,4;6- Trinitrotoluene (8330)
- -

. -

-

I I i

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicate findinas worksheet for Iistot aualifications and associated samples when reported
results do not aaree within 10.0% of the recalculated results.



LOC #: I"tJ '?~ A'l, _

SDG #: ø f\r ~Oei J~W
VALIDATION FINDINGS WORKSHEET- '

Sample Calculation Verification
- Page: -iotL

Reviewer: ~
2nd Reviewer: ~

METHOD: -lGC _ HPLC

~J~ Were all reported results recalculated and verified for all level iV samples?
Were all recalculated results for detected target compounds agree within 10% of the reported results?

Concentration= _ (AHFvHDt)

(RF)(Vs or Ws)(%S/1 00)

Example:

Sample ID. Compound Name '''p
(A= Area or height of the compound to be measured

Fv= Final Volume of ,extract
'Of= Dilution Factor
RF= Average response factor of the compound

In the initial calibration
Vs= Initial volume of the sample
Ws= Initial weight of the sample
%S= Percent Solid

Concentration =

,

Recalculated ReJultsReported
# Sample 10 Compound Concentratlon!i Concentratlon~ Qualifications

- ( ) ( h
1

1
i

I

-
1

-

1 - -

-

-I

-
-

-

1

-
. -

- -
. ,I

I

i

___1_-

, Comments:

~AlIC""1i1 ..... .u....



SEPTEMBER 2005 GROUNDWATER WELL DEVELOPMENT LOGS



Ba1elle Marine Corps Base Camp Pendleton Site 1413

~eloP~1 Purge LogThe Business 0/ Innovation

Location: 1413
I 

Well No.: MvJ '-(p I Date: ?--z~-7ioS-1 Project No.: G486102-11FN
I Page 1 of 1Equipment: Personnel: ~~;./HORIBA U 10 0 HORIBA U22 0 ~. ~--- r 1),

SIN: SIN:

FID/PHOTO VAC 0 ORION 290A 0 EXPOSURE MONITORING WELL COND~
INTERFACE PROBE 0 OVA 128 0 Background: PPM Good ~N
HORIBA ÒRP 0 WATER LEVELD Reading: PPM Fair 0

Total Well Depth: 1'1, ~-z Poor 0
Static Water Level: 13. ,'i Depth to Product: t! Pump Type: Peristaltic 0 Submersible 0
Water Column: ~ ,~l Product Layer: p Liquid Ring 0 Bladder PumpD
Well Casing Diameter: "'\ -- D.(lø7-' Pump Rate:
Borehole Diameter:i I( #/ Q.Il~1' Multiplier: 0, '--:b 16"~ ~tln ~1.7 Purge Start Time: HRS
Low Flow Method / Purge Stop Time: HRS
Minimal Purge Sampling 0 i Total volume Purged: ï.5 Gal..
Criteria used to stop purging I development: Dry Well ;& Parameter Stabilization 0

Time Water Volume PH Conductivity Turbidity Dissolved Temp. Salinity ORP Comments
Depth Recovered (units) (mS/cm) (NTU) Oxygen (0C) (%) (mV)
(btoc) (gal) +1- 0.2 +1- 5% +1- 10% (mg/l) +1- 3% - +1- 20

+1- 0.2

l~\S' "$ ~ ~ell ie; tn;"J

/");v ~ cW ¡'A- /, øi: !l '-
n "7t- I. iì 1-.'7'V '$ iorCf '21,7. / /
ri.. ?, g. ;.() -:. l' i. 3ctQC: ':~t fl /
1-il.n t¡. D " ':. '1:; 3", ZL-l f.J b¿:;/¡... ""ell
,~ "li. t~11 btt"~.S) )

80% Recharge Levili:

Sample Collected: HRS.'7

Field Team Leader Signatue Q;$ -i



Batelle
1he Business 0/ Innovation

Marine Corps Base Camp Pendleton Site 1413

Well Development I Purge Log

Location: 1413
I Well No.: MW-6 I Date:

9-23-2005
I Project No.: G486102-11FN I Page 1 of 1Equipment: Personnel:

HORIBA U 10 0 HORIBA U22 0 David Conner (Battelle) and
SIN: SIN: Dale Emerson (WDC)

FID/PHOTO VAC . ORION 290A 0 EXPOSURE MONITORING WELL CONDITION
INTERFACE PROBE 0 HANNA 991001 . Background:_ O,O_PPM Good .
HORIBA ORP 0 WATER LEVEL. Reading:_O.O_PPM Fair 0

Total Well Depth: 19,82 Poor 0
Static Water Level: 13.91 Depth to Product: Pump Type: Peristaltic 0 Submersible 0
Water Column: 5,91 Product Layer: Liquid Ring 0 Bladder PumpD
Well Casing Diameter: 2" 0,167' Pump Rate:
Borehole Diameter: 8.25" Multiplier: Purge Start Time: 13:30 HRS
Low Flow Method Purge Stop Time: 13:40 HRS
Minimal Purge Sampling 0 Total volume Purged: 4.5 GaL

Critena used to stop purging I development: Dry Well . Parameter Stabilization 0
Time Water Volume PH Conductivity Turbidity Dissolved Temp. Salinity ORP Comments

Depth Recovered (units) (~S/cm) (NTU) Oxygen (0C) (%) (mV)

(btoc) (gal) +1- 02 +1- 5% +1- 10% (mgll) +1- 3% - +1- 20

+1- 0.2

13:15 Surge well (15 minutes).
13:30 Begin bailing welL
13:35 1.0 7.52 3999 24.2
13:38 3.0 7.72 3999 23.8
13:40 4.0 7.33 3999 22,7 End bailing welL
13:42 19.1 DRY

80% Recharge Level:

Sample Collected: HRS

Field Team Leader Signature



Battelle
T1e Business of Innovation

Marine Corps Base Carn

ell Develo

Pendleton Site 1413

Purge Log

Location: 1413
I 

Well No.: M""-;¡ I Date: '7 - "2..,:~ - 2...1)" I Project No.: G486102-11FN I Page 1 of 1Equipment: Personnel:
HORIBA U 10 0 HORIBA U22 0 O,l-~.. D- ~~.:;),/

SIN: SIN:

FID/PHOTO VAC 0 ORION 290A 0 EXPOSURE MONITORING WELL ~NDITION
INTERFACE PROBE 0 OVA 128 0 Background: PPM Good N e-l
HORIBA ORP 0 WATER LEVELD Reading: PPM Fair 0

Total Well Depth: icy. o¡ "2 Poor 0
Static Water Level: II. ,cg4 Depth to Product: Pump Type: Peristaltic 0 Submersible 0
Water Column: l:, of( Product Layer: Liquid Ring 0 Bladder PumpO
Well Casing Diameter: Pump Rate:
Borehole Diameter: Multiplier: IBv=. 3 ,~v ~"l ~ Purge Start Time: HRS
Low Flow Method " Purge Stop Time: HRS
Minimal Purge Sampling 0 \. /" Total volume Purged: GaL

Criteria used to stop purging I development: Dry Well A Parameter Stabilization 0
Time Water Volume PH Conducfivity Turbidity Dissolved Temp. Salinity ORP Comments

Depth Recoverèd (units) ~E:/em) (NTU) Oxygen (0C) (%) (mV)
(btoc) (gal) +1- 0.2 +1- 5% +1- 10% (mg/l) +1- 3% - +1- 20

t' .s +1- 0.2

i4:Jq S~ry l- L-t Ii 1 s; -~""
14'.5"0 I... : l; e ) I
\l-t,5"2- Ot~ c. ,ci~ 3~~l "2'-,S-

t l/ " ,. Lf 2,D ~. ~/~i¡ 3''''7 i,.lj
,i.I.,Çl-

'D i21 ?, "5 &. rf; "l 1tJ0 2.2.9
i Lf',s~ icr,io

80% Recharge Level:

Sample Collected: HRS,

Field Team Leader Signatue Ç: Vi- -.-/



Batelle
The Business 0/ Innova.tion

Marine Corps Base Camp Pendleton Site 1413

Well Development I Purge Log

Location: 1413
I Well No,: MW-7 I Date:

9-23-2005
I Project No,: G486102-11FN I Page 1 of 1Equipment: Personnel:

HORIBA U 10 D HORIBA U22 D David Conner (Battelle) and
SIN: SIN: Dale Emerson (WC)
FID/PHOTO VAC . ORION 290A D EXPOSURE MONITORING WELL CONDITION
INTERFACE PROBE D HANNA 991001 . Background:_ O.O_PPM Good .
HORIBA ORP D WATER LEVEL. Reading:_O.O_PPM Fair D

Total Well Depth: 19.92 Poor 0
Static Water Level: 14.84 Depth to Product: Pump Type: Peristaltic D Submersible 0
Water Column: 5.08 Product Layer: Liquid Ring 0 Bladder PumpD
Well Casing Diameter: 2" 0.167' Pump Rate:
Borehole Diameter: Multiplier: Purge Start Time: 14:50 HRS

Low Flow Method U
Purge Stop Time: 14:57 HRS

Minimal Purge Sampling 0 Total volume Purged: 3.5 Gal.
Criteria used to stop purging I development: Dry Well . Parameter Stabilzation 0

Time Water Volume PH Conductivity Turbidity Dissolved Temp. Salinity ORP Comments
Depth Recovered (units) (J.S/cm) (NTU) Oxygen (0C) (%) (mV)

(btoc) (gal) +1- 0.2 +1- 5% +1- 10% (mg/l) +1- 3% - +1- 20

+1- 0.2

14:35 Surge well (15 minutes).
14:50 Begin bailing welL.
14:52 0.5 6,96 3999 24.5
14:54 2.0 6.94 3999 23.4
14:57 DRY 35 6.76 3999 22.9 Stop bailing well.
14:58 19.20

I..
80% Recharge Level:

Sample Collected: HRS

Field Team Leader Signature



Battelle
The Business of Innovation

Marine Corps Base Camp Pendleton Site 1413

Well Development I Purge Log

Location: 1413
1 Well No.: f\vJ -6 I Date: 1- Z J - '2s- I Project No.: G486102-11 FN I Page 1 of 1

Equipment: Personnel:
1), ~~~HORIBA U 10 0 HORIBA U22 0 t),~..

SIN: SIN:

FID/PHOTO VAC 0 ORION 290A 0 EXPOSURE MONITORING WELL CON~TION
INTERFACE PROBE 0 OVA 128 0 Background: PPM Good

~ :., i,
HORIBA ÒRP 0 WATER LEVELD Reading: PPM Fair 0

Total Well Depth: Poor 0lu,vo
Static Water Level: \'1- '-o Depth to Product: Pump Type: Peristaltic 0 Submersible 0
Water Column: i.(,D Product Layer: Liquid Ring 0 Bladder PumpO
Well Casing Diameter:z." Pump Rate:
Borehole Diameter: ~ ,I Multiplier: iJ. l '1tP IB'J:: 2.'O"L ¡"tIS Purge Start Time: HRS

Low Flow Method U Purge Stop Time: HRS

Minimal Purge Sampling 0 Total volume Purged: Gal.- I'
Criteria used to stop purging I development: Dry Well A Parameter Stabilization 0

Time Water Volume PH Conductivity Turbidity Dissolved Temp, Salinity ORP Comments
Depth Recovered (units) (mS/cm) (NTU) Oxygen (0C) (%) (mV)

(btoc) (gal) +/- 0.2 +/- 5% +1- 10% (mg/I) +/- 3% - +/- 20

+/- 0,2

\ Y : Dtl 5':r"j.t ..l II

11. : 15' 4N -d' f') (,$7" 3cyq 9 '2~.r l;-.:-) I-~ /1
¡t. '. tv 1,0 Ct.~1- ~'7Q "2,,0
ìú~icf 1)tv¡ '2 ,.; (G,COg YtCj ?2.z.
14 ( 1. 1'7,2S

80% Recharge Level:

-. 1 /7.4 Sample Collected: HRS

Field Team Leader Signatue ~ )-/~/--
.1/



Balelle
The Business 0/ Innovation

Marine Corps Base Camp Pendleton Site 1413

Well Development I Purge Log

Location: 1413
I Well No,: MW-8 I Date:

9-23-2005
I Project No,: G486102-11FN I Page 1 of 1Equipment: Personnel:

HORIBA U 10 0 HORIBA U22 0 David Conner (Battelle) and
SIN: SIN: Dale Emerson (WOC)

FID/PHOTO VAC . ORION 290A 0 EXPOSURE MONITORING WELL CONDITION
INTERFACE PROBE 0 HANNA 991001 . Background:_ O.O_PPM Good .
HORIBA ORP 0 WATER LEVEL. Reading:_O.O_PPM Fair 0

Total Well Depth: 20.00 Poor 0
Static Water Level: 17AO Depth to Product: Pump Type: Peristaltic 0 Submersible 0
Water Column: 2,60 Product Layer: Liquid Ring 0 Bladder PumpO,

Well Casing Diameter: 2" 0.167' Pump Rate:
Borehole Diameter: Multiplier: Purge Start Time: 14:15 HRS
Low Flow Method Purge Stop Time: 14:19 HRS
Minimal Purge Sampling 0 Total volume Purged: 2.5 Gal.
Criteria used to stop purging I development: Dry Well . Parameter Stabilzation 0

Time Water Volume PH Conductivity Turbidity Dissolved Temp. Salinity ORP Comments
Depth Recovered (units) (¡.S/cm) (NTU) Oxygen (0C) (%) (mV)
(btoc) (gal) +1- 0.2 +1- 5% +1- 10% (mg/l) +1- 3% - +1- 20

+1- 0.2

14:00 Surge well (15 minutes).
14:15 0,75 6,87 3999 23.8 Begin bailing welL.
14:16 1.0 6.87 3999 23.0
14:19 DRY 2.5 6.88 3999 22.2 Stop bailing welL.

14:20 19.25

80% Recharge Level:

Sample Collected: HRS

Field Team Leader Signature



Battelle
11e Business 0/ Innovation

Camp Pendleton Site 1413

ell Developme ' t I Purge Log

Location: 1413
I 

Well No.: ¡lw -i I Date: ¡..i.'3' -iriÇ' /ProjectNo.:G486102-11FN
I Page 1 of 1Equipment: Personnel:

b, £. t" S i /LHORIBA U 10 0 HORIBA U22 0 b ,~A-- o:
SIN: SIN:

FID/PHOTO VAC 0 ORION 290A 0 EXPOSURE MONITORING WELL CONDITION
INTERFACE PROBE 0 OVA 128 0 Background: PPM Good ~ fJe"'
HORIBA ORP 0 WATER LEVELD Reading: PPM Fair 0

Total Well Depth: 1'1. (,fp Poor 0
Static Water Level:

-i t;$" Depth to Product: Pump Type: Peristaltic 0 Submersible 0
Water Column: 6.01 Product Layer: Liquid Ring 0 Bladder PumpO
Well Casing Diameter: Pump Rate:
Borehole Diameter: ß 1\ ': (J.~ '= Multiplier: \ ß -l -: 4, tuloi:r "'ttl~ Purge Start Time: HRS
Low Flow Method 'U J Purge Stop Time: HRS
Minimal Purge Sampling 0 Total volume Purged: Gal.

Ii.
Criteria used to stop purging / development: Dry Well 0 Parameter Stabilization ~- 'l I 0 ~tJ\ Vel~ p~~ :: \lb~

Time Water Volume PH Conductivity Turbidity Dissolved Temp. Salinity ORP Comments U
Depth Recovered (units) (mS/cm) (NTU) Oxygen (0C) (%) (mV)

(btoc) (gal) +/- 0.2 +/- 5% +/- 10% (mg/I) +/- 3% - +/- 20

+/- 0,2

nl5' Br" ,'" 5' vtr..,'/""

\, '7 1- \ a=1 1.(e'i "21.1 l
lJ"í: 1/.-~~.,

l\-il i.4'1 1.\11\ '2\. ;, FLe\ oj.,; I~+- s 4.i- O""....W
Ili.i !" 10, i) "l.~3 \9~ "21 . 0 (:l,.._ oJ-Ðf ~ i

ll"ii1 'Y.'1V 12.D 1-. \tn -i ,t, 1-e \ oi sW 040/
\'2\'1 \~ .-l1.. ,t). () ;¡. D(p '20~' _ . "1",( nfH , , iDl1 tskDk DJd
n-io ".0 -:, i.t ~ iOil (l.o\ì.r 0..1 '1. ir 80% Rechárge Level:riM,"
L'i.is , ~.l:? ~~ d,) i-. 'L(¡ 'VOL '2 ~19 Sample Collected: HRS

,

11-"' \,.1-(, ttlO
Field Team Leader Signtue

.,Js

't.~ IQ5\

~ Z- '2i)lai

-"



Balelle
1Je Business c/ Innovation

Marine Corps Base Camp Pendleton Site 1413

Well Development I Purge Log

Location: 1413
I Well No,: MW-9 I Date:

9-23-2005
I Project No,: G486102-11FN I Page 1 of 1Equipment: Personnel:

HORIBA U 10 D HORIBA U22 0 David Conner (Battelle) and
SIN: SIN: Dale Emerson (WDC)

FID/PHOTO VAC . ORION 290A D EXPOSURE MONITORING WELL CONDITION
INTERFACE PROBE D HANNA 991001 . Background:_ O.O_PPM Good .
HORIBA ORP D WATER LEVEL. Reading:_O.O_PPM Fair D

Total Well Depth: 19.66 Poor D

Static Water Level: 13.65 Depth to Product: Pump Type: Peristaltic D Submersible 0
Water Column: 6.01 Product Layer: Liquid Ring D Bladder PumpD
Well Casing Diameter: 2" 0.167' Pump Rate:

Borehole Diameter: 8.25" Multiplier: Purge Start Time: 11 :30 HRS

Low Flow Method U Purge Stop Time: 12:35 HRS

Minimal Purge Sampling 0 Total volume Purged: 47.0 Gal.
Criteria used to stop purging / development: Dry Well D Parameter Stabilization . 10 well volumes purged.

Time Water Volume PH Conductivity Turbidity Dissolved Temp. Salinity ORP Comments
Depth Recovered (units) ((.S/em) (NTU) Oxygen eC) (%) (mV)

(btoc) (gal) +/- 02 +/- 5% +/- 10% (mg/I) +/- 3% - +/- 20

+/- 02

11 :15 Surge well (15 minutes).
11:30 7.47 2614 22.1 Begin bailing welL.

11:31 7.49 2191 21.3 Hydrocarbon odor; light sheen on water.
11:41 10.0 7.33 1971 21- Strong hydrocarbon odor.
11:44 14.70 12.0 7,16 2035 20.9 Strong hydrocarbon odor.
12:12 13.72 30.0 7.06 2039 20,9 Strong hydrocarbon odor.
12:20 35.0 7.28 2022 20.9 Strong hydrocarbon odoL
12:25 13.73 40.0 7.26 2022 20.9 Strong hydrocarbon odor.
12:35 13.76 47.0 7.29 1951 20.9 Stop bailing.

Field Team Leader Signature
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()Baieiie
. _ . Putting Tecnology To Work Well Development~ ~

Locon: S líG J 4 j 3 " I Well No.: MW -:Q q
Date: /0,-2-1 -os I projecN°.:"6J4 g (P/62 Ipage1of1

Equipment:
Pernne:

HORIBA U 10 ~ HORIBA U22 0 0,4 ~ Tb tv)(
&-r Low~

SIN: SIN: o e.l

FID/PHOTO VAC 0 ORION 290A 0 EXOSURE MONITORING WELL CONDITON

INTERFACE PROBE ~ OVA 128 0 Backround: PPM God )8
HORIBA ORP 0 WATER LEVLO Reading: PPM Fair 0

Tota Well Depth (ft bgs): 2G ~ Screened Inteal (ft bgs):
Poor 0

--

Sttic Water level: 7 ~ . lr a. ,- Depth to Product:- Pump Typ: Peristltic 0 Submersible 0

Wat Column: Product Layer: _ Uquid Ring 0 ,
Bladder PumiJ

Well Casing Diamet '. :
Pump Rat:

Boreole Diameter:
Multipltdi Purge Strt Time?oi ~ HRS :

Low Flow Method j&
Purge Stp Time: /03S" HRS "

Minimal Purge Sampling 0 Total volume Purged: /,.i Gal.
.

Crieria use to stop purging 1 development:
Dry Well 0 Parameter Stbilization ~

Time Wat Volume PH Conductvi , Turbidit Dissolved Temp- Sainit ORP Comments

Depth Recveed (unit) (mS/em) (NTU) Oxygen eC) (%) (mY)

(btoc) (gal) +/- 0.2 +r- 5% +/- 10% (mg/) +/- 3% - +1- 20

+/- 0.2 '.

Jõ2ù 1~iq3 0/ "')

.~1- l- L f .-
CCi Il ~ n ()..2- ßß,(c .- PUJ\A~~jö(QiÇ )()!2-+-, I! --'"

T6b~ i.f 9/ ()l 'o~
-:~

i. ¿._ L . t:~ & "l I~ 0 2-3 6,2, aÖ,1
F i

, ';;

() ?j 1 I if: \ nl' (D '1i- 2- ,- i..-~ r;JD t),/I 2- ()Gc~ ( I, c¡. - ,

~~A"3 '
\ U ,,'"

~f)
T, ¡ D '+¥ 2- t.

i ":i

-Ç'ß
OPt- 2-1 ?J: c?, ~:S.:ß

. ~

i(),~(
\ L 14~-i IlUJ ?-.Z- 'Lf,( d5:~ _ __'-:1

n' 0;6 q If. flL-i
,

l -i
1,

:. I

Sampl Collec: )() LII) HRS

FreTæm~~ $ if L



Date: 10,- Z'l- ~ 6 ~ I Projec No.:c: 49i Ct tD Z
Pernnel:
6&ííút,J6

EXOSURE MONITORING

Background: PPM
Reading: PPM

Pump Typ: Perstltic 0

Liquid Ring 0

Pump Ra:

Purge Strt Time: /1 j, ç HRS

Purge Stp Time: //35' HRS
., Total volume Purged: j, iò

Paraeter Stbilization ~
Disslved Temp. Salinit ORP

Oxyen eC) (%) (mY)
(mg/) +/- 3% - +/- 20
+/- 02

()Baieiie
. . . Putting Tecnology To Work

-1WeU No.: ftvSo5 ,,'Loction: l) íT€ J LJ 13
Equipment

HORIBA U 10

SIN:

FIDfHOTO VAC 0
INTERFACE PROBE 'L

HORlBA ORP 0
Total Well Depth (ft bgs): 2. Ll-1 (p

Sttic Water level: J:3 "-¿i-

Wat Column:

~ i-0RIBA U22 0 ÖAOiL-llJ "JSIN: ~~
ORION 290A 0

OVA 128 0
WATER LEVLO

Screened Inteal (ft bgs):

Depth to Product: --

Product Layer: _

Well Casing Diameter

Borehole Diameter:

,

Multipltdi

Low Flow Method -'~
Minimal Purge Sampling 0
Criria use to st purging 1 development: Dry Well 0

Time Water Volume PH Conductvi, Turbidit
Depth Recveed (unit) (mS/em) (NTU)

(btoc) (gal) +1- 0.2 +r- 5% +/- 10%

)1;20 " l:"qQ 6 ,. '!
-:../- L' I tf 133 0, J 2-2-'" ,

JI z"Ç" i Y ,-u4 o! ft1J
-( i: J. /2- (0&2 0, í 2-1. ,~

¡?; i iL 1(0 ()l,O -';'::h L /D 2- b( I 2-1

ìlf ~ ' \(-L1- 71 In ~,2. jO 2. l.l 0.. I 2/
II :?'~ç"

-i-L 3~ il'w ~.?- q 2-r IL z.l..

",

Field Tea Ler Signtu ~ ~'C ~
\j '--

Well Development~

IPage10f1

WELL CONDITON

God ~
Fair 0
Poor 0

Submersble 0
Bladder Pum~

"

,

Gal.

Comments

,

lJ -: 0 ir) I ,~ i-'Pv~ ~t;TP ~O(d ;O/Q;+-
O.,~ t-/t?_ g t
6"C ifJ..Cf -lJS'~~-f~Cn¡¡~'~ '~1'I\lAs
O.-ç -:-S, ç fj. \l \.
Ô i c:-+~. i "

I

Sample Collec: J 14 Ò HRS



~ItBanelle~~
. . . Putting Tecnology To Work

Locaon: ~¡ T£ /4("3

Equipment

HORIBA U 10 ~
SIN:

FIDfPHOTO VAC 0
INTERFACE PROBE ~O

HORIBA ORP

Total Well Depth (ft bgs):2c i,

Sttic Water level: J '1, I~, ¡

Water Column:

Well Casing Diametr: 2!f

Boreole Diameter:

Date: IO~-27--()S
Pernnel:

êiti Low£

-TWelINo.: i1W.Qro'

i-0RIBA U22 0 0 A r-7LYJ 'l

SI: êJP-
ORION 290A 0

OVA 128 0
WATERLELO
Screened Inteal (ft bgs): /6 Î - 20 t ,

Depth to Product: -

Product Layer: __

"

Multipltdi

Low Flow Metod ~
Minimal Purge Sampling 0
Criteria use to st purging' development Dry Well 0

Time Water Volume PH Conductvi
Depth Recvered (unit) (mS/em)

(btoc) (gal) +r- 0.2 +,- 5%

Well Deveiopment€rge ~

I ProjecNo':L7 4geoID2,,- !Page1of1

, ,

WELL CONDITON

Goo )'
Fair 0
Poor 0

Submersble 0
Bladder Pumg&

EXPOSURE MONITORING

Background: PPM
Reading: PPM

Pump Typ: Perstltic 0

Liquid Ring 0

Pump Ra:

Purge Strt Time:Dß 4 ~ HRS

Purge Stp Time:cfo~ HRS"
Total volume Purged:

Parameter Stbilization

1,112l,j
I ¡ ':¡ I 2/, I

.f 5~ '21, 0
/, lflû 2J ,f)

. if/' -21' 't
i

"

.

Gal.
.

Turbidit Dissolved Temp- Sainit

(NTU) Oxygen eC) (%)

+/- 10% (mg/) +r- 3% -

+r- 0.2

~
ORP

(mY)

+/- 20

"

Cfg) i4,:2 Ó¡~5?Zö 0iSD
CfÇÇ lLj i cro If) i S1 ?L 12- (~i Lf2-
oLJ 00 ¿ t' t'l O,:.+ç r, iot, l '~~

ô'1o j , fL. ( .,L:2 () i G 0 + iiD 7" ¡ 31
p.,PIO( il- i ~ Jt 0 ?-~oq / /it ?-D-. t '-

-
-

Field Tea Ler Signtue r~ ~ ./V '\ ---

Comments

"

0.33 IW()/2 - D(.~ "~Ci''b~ ¡of?;?-
O. 2,1 -I IUo, i .- Agu). -"Dp,-¡ ~ 1 iT ) iJ 'p..J F "';f
O,.~~ /4.;",¡? I:'fb~- n." .r. A,__ A -:)J~ WGII
()..~2- í1./:;-~2- .- Jl-i ¿ýJL 1).6í1 (ì# j~n1'gÚ
(L 2l 7a;//J 1:7- "

. I

Sample eollec:r)C¡ /1) HRS



()Daneiie
_ . . Puting Tecnology To Work

Locon:Óïr£ it! i '-s "
Equipment

HORIBA U 10 ~
SIN:

FIDIPHOTO VAC 0
INTRFACE PROBE pi

HORIBA ORP 0
Total Well Depth (ft bgs):20 t' , ,

Stc Water Level: I q, LJ 5¡

Wate Column:

, Dat: 7~-- 2-1- -OS;
Pernnel:

6&JíÍ LQvJ6

Pump Type: Peristlti 0

Uquid Ring 0

Pump Ra:

Purge Strt TIme: /2i; HRS
Purge Stp Time: ¡~¡ Ò HRS

Total volume purged: !.;?-/")
,-

Paramete Stbiliztion ß(

Disslved Temp_ Salinit ORP

Oxyen COG) (%) (mY)
(mgll) +r- 3% - +/- 20
+/- 0.2

" I Well NojAil ~

::IBA U22 0 êYl- ¡t;V'¡

ORION 290A 0

OVA 128 0
WATE LEVELO

Screeed Interal (ft bgS): I Ò t". zc

Depth to Product ~

Prouct Layer: ~

Well Casing Diamete: 2!f

Borehol Diameter:

Low Flow Metod ~
Minimal Purge Sampling 0
Crooa use to stop purging 1 development: Dry Well 0

Time Water Volume PH Conductvi Turbidit
Deth Recvered (units) (mS/em) (NT)

(btoe) (gal) +/- 0.2 +/- 5% +1- 10%

:

Multipltcl:

Izçe ii'f lr/O 6(30 (ç,q lò c¡q /. ()

I ¡PrO " It 11-Z o:1) 9-" D iD q3 /, I
. L'15, , L i qev ()/iD -c~ D /D 81 /f2
I~2¡:r J C" i l- -/, / () l.O ;0 ~'b Ii I

(''2~ Ö IJ.C;~ 'i~ it 7J) --, () ì() 7ll ì" i
--

,

~. I
FieldTeaLeerSigntue( ):. -1, ßV ~

Well Development ~e ~

I Projec No':"b LJ7! ÎD2- IPage1of1:

EXPOSURE MONITORING

Backround: PPM
Reading: PPM

WELL CONDITON

God ~
Fair 0
Poor 0

Submersible 0

Bladder Pu~

,

Gal.

,

Comments

2.3 DG (0 1?f~2- ~ ?uyv 6£¡( ÖiOYO,ID/'2+
2: ~ -if Í/ J:~1- '-

2~ o.'~ /43;q -AlGv tA~JI lj1l-J''DAt ~, Ii
23 ,c)/5 /'-~2- IJJ ~Pi.,l2-(~R," 1:"J2v;.D'J A, ~A

22. ('liS -lLjj. ~
,

i

Sample Coleced: 7:i J C- HRS,



" I Well No.:)ì0J ~D ~ ,Date:

HORIBA U22 0 Ó (.¡¿:W¡J
O(2?J) 'iSI: ..r

ORION 290A 0

OVA 128 0
WATERLEVELD

Screened Intervl (ft bgs): ltl-io(

Depth to Product ~-
Product Layer --

()Dalteiie
. . . Putting Tecnology ro Work

Locon: (~a 103, '.,
Equipent:
HORIBA U 10

SIN:

F1DIPHOTO VAC 0
INTRFACE PROBE 'P

HORIBA ORP 0
Total Well Depth (ft bgs): 7.~c/,

Stac Water Lev: r(O_ (0 I

Water Column:

Well Casing Diametr: 2ft

Boreole Diameter:

ø-

Multiplt~: ,

~
Minimal Purge Sampling 0
Crera use to stop purging 1 development Dry Well 0

Time Water Volume PH Conductvi
Delh Recvered (unit) (mS/em)

(bc) (gal) +1- 0.2 +1- 5%

Low Row Metod

tzo~ I (O~tf/l (j,Y)
If O. I (;?l: 0 f (Æ)
i Z/C; r-rf'~l D (q 0
Ir2-Fl- 11~" Lfq-ii /0

1'2-7..1) lr?-, s(' J. 2-0

1-,3 I '-
:

~-:. i ie;

Fie Tea Le SòC ~ ¿j c

Well Development ~e ~
,

/tJ--~7-- OS IProjecNo':"64ÇltR/D2
Pernnel:

6~1I4Jt.6
Ipage10f1

,

EXPOSURE MONITORING

Background: PPM
Reading: PPM

WELL CONDITON

God ~
Fair 0

oPoor,.

Pump Type: Perstalti 0

Uquid Ring 0

Submersible 0

Bladder Pum~

Pump Rate:

Purge Strt Time: /2c HRS
Purge Stp Time: 12... HRS.

Total volume Purged: / ,,2è

Paramete Stbilization ~

Turbidit Dissolved Temp. Salinit ORP
(NT) oxyen COG) (%) (mVl

+1- 10% (mg/l) +1- 3% - +1- 20
+r- 0.2

,

,

Gal.

Comments

t ~,3 i: ó: ci //4.3 '-?ul- ~e.O(a4Ç', lo/?.-'1T
- ~ 1 f-4 - I t./1 J A'Au A. )5

(~IIT J J- Yo"'?' "i:
Zz, 75fOf /24.'~ 7.-. .nV~

,

I
t

,,~. /,"

i

Sample Coleced: J?? c- HRS



()Ba1telie
. . . Putting Tecnology To Work

Locaon:-t17-i; J 413 "
Equipment

HORIBA U 10 ~
SIN:

F1DIPHOTO VAC 0
INTERFACE PROBE JB

HORIBA ORP 0
Total Well Depth (ft bgs): 20 ì

Stac Wate level: J 2-1 ctoi

Wa1 Column:

Cfze: 12 ¡'q (), '?l
-Ci)2l 2 ~ i. ì(' ni 0t)
~ r'2:5 if;'+( /J n ! LJ f)

ti 3'l í7/f1 (t 10
-tj (47) 1-7 i Î't. J . -i

Well DeVelopmen~~

!Page1of1Date: j/)--2-'l -OS I Projec No.:6 t.l'(¡ /0'2
Personnel:

c57/ LDtAEHORIBA U22 0 o4~~
SIN: oM 7'
ORION 290A 0

OVA 128 0
WATER LEVELO ,

Screened Interl (ft bgs): I D ¡ ,-2-;

Depth to Product __"

Prouct Layer _

- I Well No.:M ifhtrl'

:

Multipltdi :

Turbidit

(NTU)

+/-10%

,

¿"ù
'2,0
7_,0
2iÖ
2- n

FieldTealiS~ f~

Well Casing Diametr: ;2/(

Borehole Diamet:

Low Row Metod ~
Minimal Purge Sampling 0
Crña used to stop purging 1 development Dry Well 0

Time Water Volume PH Conductvi
Deth Recvered (unit) (mS/em)

(bc) (gal) +1- 02 +1- 5%

(0,0,
"-""10
, l-iD
~~ (
--~ I

.

i',2,
biO
'l ,Cb
.~ 1-"
¿..'LV
t- /.0

EXPOSURE MONITORING

Background: PPM
Reading: PPM

WELL CONDITON

God ~
Fair 0
Poor 0

.

Pump Type: Peristlti 0

Uqui Ring 0

Pump Ra:

Purge Strt Time: rf2D HRS
Purge Stp Time: ö'1LJ 0 HRS .

Total volume Purged:" 7D
Paramete Stiliztion S(

Submersible 0

Bladder Pum~

"

Gal.

Dissolved Temp.

Oxyen COc)

(mgll) +(- 3%

+/- 0.2

Salinit

(%)

ORP

(mY)

+/- 20

Comments

,

0,,'4
Of í

7'):i
D
()

2D Or Î 2h-do -PO~ SeTlO A(¡?t: ID!2+-
2- 6 f í ;'1.. q - Ntv wet). i. ih no iÌ'A. "!T ¿S¡ IT '

?JJ 0.-( Ó l~ 1J. 'Yil2.. b 'g'd"'~
~ 1) (). I .-Cb,2- - Ll" I nO IL i/JC;¡¡ ¡1¡l I JJrr1-Uil

2( ~.. ì -qi+ -""::P 0Jt/Fr Pb'-
. i- U '11)WfJA íJ (1 "'li J o'Df2 i ¡Ji ?utGD 6~j)~

Sample Coleced: (' l.~ HRS
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~~D~elle~~ DOIlI
. . . Putting Technology To Work

Location: \ a\~
Equipment

HORIBA U 10 0
SIN:

FIDIPHOTO VAC 0
INTRFACE PROBE 1)

HORIBA ORP 0
Total Well Depth:

Static Water Level: \iL l\ a:

Water Column:

MeB Camp Pendleton

Well Deveiop, ment~ Pu~g :

~" ~' ;/
I Date:\_ L +- - Cf D I Project No.: smuii 11 . I Ol () L I Page 1 of 1

Peronnel:

~L-) &K

I Well No.: tJ~ 'öLt
,

HORIBA U22 ,l

SIN:

ORION 290A 0

OVA 128 0
WATER LEVD

EXOSURE MONITORING

Backround: PPM
Reading: PPM

WELL CONDITION

Good ~
Fair 0
Poor 0

Submerble U
Bladder PumpØ-

,
Pump Typ: Perstaltic U

Uquid Ring 0

Depth to Product: ~
Product Layer: ,

Pump Rae:

Purge Strt Time: I Z Y ,ÇHRS

Purge Stp Time: i~ HRS
Tota volume Purged: 2-, S;bL

Parametr Stabiliztion

~Ø\ ~\ib \)ì~1":. i.11
Borehole Diameter: Multiplier:
Low Flow Method ~
Minimal Purge Sampling 0

Crieria used to stp purging / development Dry Well 0

Time Water Volume PH Conduct
Depth Recvered (unit) (mSlcm)

(btoe) ~ +(~ 0.2 +/- 5%
l-

Z-LJcl lL, kt () i S\
'1.,'- \ \t- i(f\ \ lD

't7_ÇC \bLiò\ \.~
\lLC7- l-/Cú ¿"( 0
,'1C( \u Tn'? Q,"g)

Field T ear Leder Signtue

"

,

~ -r..~\.r \b\\)~
~"

Turbidit Dissolved Temp. Salinit ORP

(NT) Oxyen COG) (%) (mV)

+/- 1 Q% (mgfl) +1- 3% - +/- 20

+/- 0.2

Ú?4L\S slD~ t),(j IL-/n iz,(O U/s
11/ ,'1/:¿ ,ç, to ..D.. \ 10/lf 'Zi,(() /) i lZ
í/ i'?1- .ç 1\\ ., "'01 Z. 01 15 l',lo Ò¡''2
In,~1- ~ 1\:1. -o,i, (' ,he¿ 12,,(0 O/~
'fn /YD cç 1\ \"2 lA)l i. (): 0 12,~ fJ f 3.. -

l

~ _\~ L,~

\ '-4)

Comments

òL\
t/ l-
Ó~

:/)~~
Oq

l.ru~ Si7P ogl-S;
1- r=t -()(c

80% Recare Level:

Sample Colleced:\-i\ëJ HRS



() BaBelle
. . . Putting Technology To Work

Mca Camp Pendleton

Well Developmeß;~:~
~ ""
.;

location: 1413
I Well No.:MW-05 I Date: 11 \S i\ o¿, I Project No.:i3an9l TD tOL I Page 1 of 1

Equipment: ~/ Personnel: Ço# Lff '
HORIBA U 10 HORIBAU22 D O~-~ O~l72

bvt) l!aJ/vi;: ~-~SIN: /Vloz. ~ SIN: .

FID/PHOTO VAC D

)

ORION 290A D EXPOSURE MONITORING WELL CONDITION

INTERFACE PROBE ~ OVA 128 D Background: PPM Good ..
HORIBA ORP D WATER LEVEbJ Reading: PPM Fair D

Total Well Depth: 24.64' Poor D
,

Static Water Level:
14. -iq,l

Depth to Product: Pump Type: Peristaltic U Submersible U

Water Column: Product Layer: Liquid Ring 0 Bladder Punì~
Well Casing Diameter: 0.33' Pump Rate:

Borehole Diameter: Multiplier: Purge Start Time: f 3/g HRS

Low Flow Method ~ Purge Stop Time:¡6.L/3 HRS
.

Minimal Purge Sampling D Total volume Purged: .~, ~ Lt l- Gal.¡i l.~ ('';/~c:
Criteria used to stop purging I development: Dry Well D Parameter Stabilzation ~

Time Water Volume PH Conductivity Turbidity Dissolved Temp. Salinity ORP Comments

Depth Recovered (units) (mS/cm) (NTU) Oxygen (0C) (%) (mV) CII-Ed-ed (4/5 -iV\4)O 5 Duf
(btoc) (gal) +/- 0.2 +/- 5% +/- 10% (mg/I) +/- 3% - +/- 20 Me O~3 0 H:

+/- 0.2 ~
\, ~j"~

J r,ß4 CflfO OrO W,) ()l5'd ic¡lo,~ Ilö cc:/~t 'f 85 ht () 1 L

i ~.iCi \yi\\'b.. (; ~'l ~,c¿O 0,0 0,00
-

O,çÙ (7~,O rect P/d s i. L / /...2 0, ~ If" "'-"T

1)33 jLl.5t ~/¡ tl c ,~ D ¡ 0 d ,Do to, i. the(i. 1t,IO.O
~ ,

/33tl !1..çÇ/ s¡g3 C 11 0,0 Or 0 tJ ;lo ,t/ D,~Lj /tfSt°
J~lf I Ilf,S5/ 5¡ft ~ 9 1 ~ n.ó 0,00 i., ~ Dis¥ /tf£..f,

80% Recharge Level:

Sample Collected: I J 'f t¡ HRS

Field Team Leader Signatue ~ t\i "J1\ .- A /\,
V

v

,---~--- --- - ---- -------- -- ---------- ._-- ---



() Danelle
. . . Putting Technology To Work

Mca Camp Pendleton

Well DevelOpmen~ge i.09--\~ ~/
-

Location: 1413
TWell No.:MW-06 I Date: 115MOl- 1 Project No.: b Lf &' (p i ö Z- I Page 1 of 1

Equipment: Personnel: Sc. t+- ~
HORIBA U 10 0 HORIBA U22 0 ûlriC ~ lg G, l-Le~-" ~ .f
SIN: fOloi~ SIN: ((~&rgfl
FID/PHOTO VAC 0 ORION 290A 0 EXPOSURE MONITORING WELL CONDITION

INTERFACE PROBE ~, OVA 128 0 Background: PPM Good ~
HORIBA ORP 0 WATER LEVEbJ Reading: PPM Fair 0

Total Well Depth:
., Poor 0

Static Water Level: \i 'COO./ Depth to Product: Pump Type: Peristaltic U Submersible D

Water Column: Product Layer: Liquid Ring 0 Bladder pum~

Well Casing Diameter: Pump Rate:

Borehole Diameter: Multiplier: Purge Start Ti~' .- ..- HB.$ L
11.5 Z, lfs- i -i)~ ./ l-

Low Flow Method Jf Purge Stop Time: /300 "fiRS'
..

F ~

Minimal Purge Sampling 0 Total volume Purged: l- t."~ Gal.!,lv S C/l~~ l" /ár¥
Criteria used to stop purging I development: Dry Well 0 Parameter Stabilization ~

Time Water Volume PH Conductivity Turbidity Dissolved Temp. Salinity ORP Comments

Depth Recovered (units) (mS/cm) (NTU) Oxygen (0C) (%) (mV)

(btoc) (gal) +1- 0.2 +1- 5% +1- 10% (mg/l) +1- 3% - +1- 20

pv~ ~~O~;OHK+1- 0.2

fa-os' 1 ~.ó i / Vi41 lo,13 'l!0 0117 'l 2--0 cJ13¡, :J3Î .., 7 () C. ( I ~ / t-j, /7,f.J j:

r JoCf ! 5'. 0 i.i- I 4-lf (.,¡ 0 1,.7 0,01 :J i '? f)¡-i7.. J. 31
,

\,-l 7- f~ioi: Lil((' &.ic n;9 l),°Íd !)z. -i 013 z. :: ,7 A/oj- c..P t,'/J (iN~ lsvÆ)
iii' 1 $',07, ~ \or If (¿ fpd 0 11.7 0,00 ~J~ "' Of 3 Z- 2-3ìa 0

\ ,'" i IJ I ~ .()tl" fln -,
80% Recharge Level:

Sample Collected: (Z- r) HRS
-

Field Team Leader Signatue L~l\~~j !,-
U \ "V'

~WV/
. ----- ----- - -



MeB Camp Pendleton

Well Development ~;;~~~)
() Ba1elle

. . . Putting Technology To Wor

Location: '\ U \ ~

Equipment

HORIBA U 10 0
SIN:

FID/PHOTO VAC 0
INTRFACE PROBE Sk
HORIBA ORP 0

Total Well Depth:

Sttic Water Level: \ 5'4 \a-

Water Column:

I Well No.: fv\W - 0 '+ I Date: \.. \1--0& I Project No.: G486044
Peronnel:
~L I &Y\HORIBA U22 ~

SIN:

ORION 290A 0

OVA 128 0
WATER lEVD

EXOSURE MONITORING

Background: PPM
Reading: PPM

" Pump Typ: Perstaltic 0

Uquid Ring 0

Depth to Product: __

Product Layer -
.

I WG\\ ~ lto" ,~ A
Borehole Diameter.

low Flow Method iA
Minimal Purge Sampling 0

Cnteria used to stp purging I development Dry Well 0

Time Water Volume PH Conduc
Depth Recvered (unit) (mS/em)

(btoc) .( L. +/- 0.2 +/- 5%

- -l ". -ili
Multplier:

Pump Rae:

Purge Strt Time: i U CO HRS

Purge Stp Time: t L \ ~HRS
Tota volume Purged: ;. D L

Paraetr Stbiliztion

Turbidit Dissolved Temp. Salinit ORP

(NT) Oxygen COG) (%) (mY)

+1-10% (mgfl) +1- 3% - +/- 20

+/- 0.2

'To 100,. I Page 1 of 1

WELL CONDITION

Good ~
Fair 0
Poor 0

Submerible U
Bladder PumpJ:

:

-G -+ 'S~£ \JÖ \ l) t-
lX ,

Comments

\4D3 \ ç,))\ tic) (¡,\~ q, l s: 2-,(0 l:l 2.'3, \ Oi;~ ~ ' "PuMf ~ Gr(3 6 'b~O
I~00 IÇ'''H 1$ rOt \ \ iq of ¿ ~ 2,£.,\ 4Ó~ f2.~,lD O,t: ~ -. 1- J'+ -D(/"
L 0'\ \3"/~'2 (/;,O I' tl"Ö Ie (~I~ ., ~/~ ()i"l¿?~ 11- O/~ -(io
¡t:lL 1 e:,~ '2, ~ (01 to Ii: f c;:to 3/n f),(di 72~C; O"ç ~~
i4l~ 1 ç A4.\ 3,D nief 16 l '3tt 1~,4 (L q: '?~L\ D,Ç ßS

Field Tea Leer Signtue i\ui rJ n~ t rlA Ao ',-,
,

80% Recare Level:

Sample Colleced: I l- iç HRS



() BaBelle
. . . Putting Technology To, Work

MCB Camp Pendleton

Well Development' ~'\

Location: 1413
I Well No.:MW-08 I Date: 10 ) ìW '0 I Project No.: \0 \O:l I Page 1 of 1

Equipment: Personnel: ç i Lowf ,
HORIBA U 10 ¥ HORIBA U22 D

Oytt~ oP-l ~ bi \+~ì~bl~SIN: SIN:

FID/PHotO VAC 0 ORION 290A 0 EXPOSURE MONITORING WEL';ONDITION
INTERFACE PROBE M5 OVA 128 0 Background: PPM Good

HORIBA ORP D WATER LEVELl Reading: PPM Fair D

Total Well Depth: -Zo ( z,/ Poor D

Static Water Level: 1/0. or Î~ / Depth to Product: Pump Type: Peristaltic p Submersible D
Water Column: Product Layer: Liquid Ring 0 Bladder PumpD

Well Casing Diameter: Pump Rate:

Borehole Diameter:
.,'

Multiplier: Purge Start Time: fLçi. HRS

Low Flow Method i. Purge Stop Time: jlbt 7 HRS

Minimal Purge Sampling 0 Total volume Purged:,; ¡,.~ Gål. pi /)¿o~ (J~'¡1. l-
Criteria used to stop purging I development: Dry Well D Parameter Stabilization ~='

Time Water Volume PH Conductivity Turbidity Dissolved Temp. Salinity ORP Comments

Depth Recovered (units) (mS/cm) (NTU) Oxygen (DC) (%) (mV)

(btoc) (gal) +1- 0.2 +1- 5% +1- 10% (mg/l) +1- 3% - +1- 20

+1- 0.2

150.3 t '7.10/ s,t,l- /313 (JrO "3. 2-0 2.0 /1 Ot7~ ¡~lI3 -So c("/~
ìSoÎ fIT, LO" 'Sl 'ttl /3 (~ 010 2//9 lbi~ 0,1 (¿ ,95,4
Ie; \(l 11i15 .. çç- J /31 Z, 0,0 Z. .to L: t. rip ., , 011(", Jg / 1Z-
lç7~ 1 17i1S/ Sril ì 31 i bi 0 Z..6c "lO, &l Ð,( It iql),(;

80% Recharge Level:

Sample Collected: iS 27- HRS

Field Team Leader Signatue ~ rL.JA '1 / rLt~ Qctß- (ç;.s Ute;
J \ (~13 - &.tr6 - r \ '0 1ttS



() BaBelle
. . . Putting Technology To Work

Mca Camp Pendleton

Well Development C:~g~ L;)

~ n
Location: 1413

I Well No.:MW-09
Date: \.. l'l - aLP I Project No.: \O!~J \ D'2 I Page 1 of 1

Equipment: Personnel:

HORIBA U 10 0 HORIBA U22 rs ~LJ &\.
SIN: SIN:

FID/PHOTO VAC D ORION 290A D EXPOSURE MONITORING WELL CONDITION

INTERFACE PROBE ~ OVA 128 D Background: PPM Good J&
HORIBA ORP 0 WATER LEVEbJ Reading: PPM Fair D

Total Well Depth: Poor D

Static Water Level: \ 1/", ff Depth to Product: ~ Pump Type: Peristaltic U Submersible D

Water Column: Product Layer: - Liquid Ring 0 Bladder Pum~

Well Casing Diameter: Zll Pump Rate:

Borehole Diameter: Multiplier: Puxge Start Time: \\ CO HRS

Low Flow Method ~ Purge Stop Time: I J i l- HRS

Minimal Purge Sampling D Total volume Purged:~~.('j a- Gal. ~ -t 6Privvf/ ç \ b1lT'\

Criteria used to stop purging / development: Dry Well D Parameter Stabilization ~
Time Water Volume PH Conductivity Turbidity Dissolved Temp. Salinity ORP

,
Comments

Depth Recovered (units) (mS/em) (NTU) Oxygen (0C) (%) (mV)

(btoc) ~ +/- 0.2 +/- 5% +/- 10% (mg/I) +/- 3% - +/- 20

L +/- 0.2

\ \D i, tiA \1- LC) (0 /~ ç ~J i-"S i-'3~ b \i 04 \t:i ,i Öi \ -4 q ~, \ i\ \)\ rver-IA. ic1T"6' A ,,~ A
ì\ h'+ \1- 4 \L-\

\ ,"Ç In.q~(() 2.. 2W Z;i-. \ h \:2, 1'1 ,2- 0,,1 -c::: \" ~() ~e j\ ,~\ \ 0\ kr IA'-Iflf (j;J.-:l/\
1\\ I D I, Z" 'L. --i 10 l/J i ¡~ '-.. oCh L1 4 b oiD iq,~ () ( \ .- c: " 6b~ i i- ~p~(¿~ ~ l-C,(')."

\\ \?J ~ r¿.. \ L\ '7/I~ r () :Ò\ ~~D L\~.., a. 0,0 ,'g~Lt () l \ _L.iq Yi'~ /' /\ 6~LlI'.i u ~l (;1
\\ \( 0 11. tV-\ '~ID (n pi t. ;~)4 L.1 h ,() it(, L\ 0, \ ." ;'7i'h \ - \~- öCo '-

. .

,~ .

80% Recharge Level:

Sample Collected: t \ 3S- HRS

Field Team Leader Signatue ~
J
\- l

l ~
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LABORATORY ANALYTICAL RESULTS
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Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

Date: 11-Nov-05

Chris Zimmerman
Battelle Memorial Institute
505 King Avenue
Columbus, OR 43201
(614) 424-3779

CASE NARRTIVE

Project:

Work Order:
T0102:14133

BMI05102803 Cooler Temp: 4°C

Alpha's Sample il Client's Sample il Matrx

05102803-01A
05102803-02A
05102803-03A
05102803-04A
05102803-05A
05102803-06A
05102803-07 A
05102803-08A
05102803-09A
05102803-10A

1413-MW04
1413-MW05
1413-MW06
1413-MW07
1413-MW08
1413-MW09

1413-MW09DUP

1413-QCFB
1413-QCEB

1413-QCTB

Aqueous
Aqueous
Aqueous
Aqueous
Aqueous
Aqueous
Aqueous
Aqueous
Aqueous

Aqueous

Enclosed please find the analytical results of the samples received by Alpha Analytical, Inc. under the above mentioned Work Order/Chain-
of-Custody.

Alpha Analytical, Inc. has a formal Quality Assurance/Quality Control program, which is designed to meet or exceed the EP A
requirements. All relevant QC met quality assurance objectives for this project unless otherwse stated in the footnotes.

If you have any questions with regards to this report, please contact Randy Gardner, Project Manager, at (800) 283-1183.

Roger L. Scholl, Ph.D., Laboratory Director' . Randy Gardner, Laboratory Manager' . Walter Hinchman, Quality Assurance Offcer

Sacramento, CA . (916) 366-9089 / Las Vegas, NV . (702) 498-3312 / Wichita, KS . (316) 722-5890 / info(?alpha-analytica1.com 10f1
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Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044 . (775) 355-0406 FAX' 1-800-283-1183

ANALYTICAL REPORT

Battelle Memorial Institute
505 King Avenue
Columbus,OH 43201

Attn:
Phone:

Chris Zimmerman

(614) 424-3779
Fax: (614) 424-3667

Date Received: 10/28/05

Job#: T0102: 14133

Total Petroleum Hydrocarbons - Extractable (TPH-E) EP A Method SW801 5B/DHS LUFT Manual

Parameter Concentration Reportig Date Date

Limit Sampled Analyzed

Client il : 1413-MW04 TPH-E (Diesel) 0.072 0.050 rnglL 10/27/05 10/31/05

Lab il : BMI051 02803-0 lA TPH-E (Oil) ND 0.50 rnglL 10/27/05 10/31/05

SUrf: N onane 118 %REC 10/27/05 10/31/05

Client il : 1413-MW05 TPfr - E (Diesel) 0.20 0.050 rnglL 10/27/05 10/31/05

Lab lD : BMI05102803-02A TPH-E (Oil) ND 0.50 rnglL 10/27/05 10/31/05

SUIT: Nonane 118 %REC 10/27/05 10/31/05

Client rD : 1413-MW06 TPH-E (Diesel) ND 0.050 mglL 10/27/05 11/01/05

Lab lD : BMI05102803-03A TPH-E (Oil) ND 0.50 rnglL 10/27/05 1101/05

SUIT: N onane 120 %REC 10/27/05 11/01/05

Client lD : 1413-MW07 TPH-E (Diesel) ND 0.050 rnglL 10/27/05 1101/05

Lab rD : BMI05102803-04A TPH-E (Oil) ND 0.50 rnglL 10/27/05 11/01/05

SUIT: Nonane 122 %REC 10/27/05 11/01/05

Client lD : 1413-MW08 TPH-E (Diesel) 0.052 0.050 rnglL 10/27/05 110 1/05

L'lblD : BMI05102803-05A TPH-E (Oil) ND 0.50 rnglL 10/27/05 11/01/05

SUIT: N onane 121 %REC 10/27/05 11/01/05

Client lD : 1413-MW09 TPH-E (Diesel) 0.43 0.050 rnglL 10/27/05 1101/05

Lab rD : BMI05102803-06A TPH-E (Oil) ND 0.50 rnglL 10/27/05 11/01/05

SUIT: N onane 120 %REC 10/27/05 11/01/05

Client lD : 1413-MW09DUP TPH-E (Diesel) 0.44 0.050 mglL 10/27/05 11/01/05

Lab rD : BMI05102803-07 A TPH-E (Oil) ND 0.50 rnglL 10/27/05 1101/05

SUIT: Nonane 115 %REC 10/27/05 11/01/05

Client lD : 1413-QCEB TPH-E (Diesel) ND 0.050 rng/L 10/27/05 11/01/05

Lab lD : BMI05102803-09A TPH-E (Oil) ND 0.50 mglL 10/27/05 1101/05

SUIT: N onane 127 %REC 10/27/05 11/01/05

T0102: 14133 Page 1 of 2



ND ~ Not Detected

TOI02:14133

ä
&a

Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

~~ /t~~~ D~~.
Roger L. Scholl Ph.D'i Laboratory Director. . Rady Gardner, Laboratory Manager. . Walter Hinchman, Quality Assurance Offcer

Sacraento, CA. (916) 366-9089/ La Vegas, NV . (702) 281-4848/ info(ialpha-analyticalcom ~
11/10/05

Report Date

Page 2 of 2



.i Alpha Analytical, Inc.
255 Glendale Ave.. Suite 21. Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

ANALYTICAL REPORT

Battelle Memorial Institute Att: Chris Zinerman
505 King Avenue Phone: (614) 424-3779
Columbus, OR 43201 Fax: (614) 424-3667
Job#: T0102:14133

Alpha Analytical Number: BMI05102803-01A Sampled: 10/27/05
Client LD. Number: 1413-MW04 Received: 10/28/05

Analyzed: 11/05/05

Volatile Organics by GC/MS
EP A Method SW8260B

Reporting Reporting

Compound Concentration Limit C;ompound Concentration Limit

1 Dichlorodifluoromethane ND 1.0 ¡.g/L 36 m,p-Xylene ND 0.50 ¡.g/L

2 Chloromethane ND 2.0 ¡.g/L 37 Bromoform ND 1.0 ¡.g/L

3 Vinyl chloride ND 1.0 ¡.g/L 38 Styrene ND 1.0 ¡.g/L

4 Chloroethane ND 1.0 ¡.g/L 39 o-Xylene ND 0.50 ¡.g/L

5 Bromomethane ND 2.0 ¡.g/L 40 1,1,2,2-Tetrachloroethane ND 1.0 ¡.g/L

6 Trichlorofluoromethane ND 1.0 ¡.g/L 41 1,2,3-Trichloropropane ND 2.0 ¡.g/L

7 1 ,1-Dichloroethene ND 1.0 ¡.g/L 42 Isopropyl benzene ND 1.0 ¡.g/L

8 Dichloromethane ND 2.0 ¡.Q/L 43 Bromobenzene ND 1.0 ¡.Q/L

9 trans-1,2-Dichloroethene ND 1.0 ¡.QIL 44 n-Propylbenzene ND 1.0 ¡.Q/L

10 Methyl tert-buty ether (MTBE) ND 0.50 ¡.Q/L 45 4-Chlorotoluene ND 1.0 ¡.Q/L

11 1 ,1-Dichloroethane ND 1.0 ¡.Q/L 46 2-Chlorotoluene ND 1.0 ¡.Q/L

12 cis-1 ,2-Dichloroethene ND 1.0 ¡.Q/L 47 1,3,5- Trimethylbenzene ND 1.0 ¡.Q/L

13 Bromochloromethane ND 1.0 ¡.Q/L 48 tert-Butylbenzene ND 1.0 ¡.Q/L

14 Chloroform ND 1.0 ¡.Q/L 49 1,2,4- Trimethylbenzene ND 1.0 ¡.QIL

15 2,2-Dichloropropane ND 1.0 ¡.Q/L 50 sec-Butylbenzene ND 1.0 ¡.Q/L

16 1 ,2-Dichloroethane ND 1.0 ¡.Q/L 51 1 ,3-Dichlorobenzene ND 1.0 ¡.Q/L

17 1,1,1-Trichloroethane ND 1.0 ¡.Q/L 52 1 A-Dichlorobenzene ND 1.0 ¡.Q/L

18 1 ,1-Dichloropropene ND 1.0 ¡.g/L 53 4-lsopropyltoluene ND 1.0 ¡.g/L

19 Carbon tetrachloride ND 1.0 ¡.gIL 54 1,2-Dichlorobenzene ND 1.0 ¡.g/L

20 Benzene ND 0.50 ¡.g/L 55 n-Butylbenzene ND 1.0 ¡.g/L

21 Dibromomethane ND 1.0 ¡.g/L 56 1 ,2-Dibromo-3-chloropropane (DBCP) ND 5.0 ¡.g/L

22 1,2-Dichloropropane ND 1.0 ¡.g/L 57 1,2,4-Trichlorobenzene ND 2.0 ¡.g/L

23 Trichloroethene ND 1.0 ¡.g/L 58 Naphthalene ND 2.0 ¡.g/L

24 Bromodichloromethane ND 1.0 ¡.g/L 59 Hexachlorobutadiene ND 2.0 ¡.g/L

25 cis-1,3-Dichloropropene ND 1.0 ¡.Q/L 60 1,2,3-Trichlorobenzene ND 2.0 ¡.Q/L

26 trans-1,3-Dichloropropene ND 1.0 ¡.Q/L 61 Surr: 1,2-Dichloroethane-d4 105 %REC
27 1,1,2-Trichloroethane ND 1.0 ¡.Q/L 62 Surr: Toluene-d8 94 %REC
28 Toluene ND 0.50 ¡.Q/L 63 Surr: 4-Bromofluorobenzene 103 %REC
29 1 ,3-Dichloropropane ND 1.0 ¡.Q/L
30 Dibromochloromethane ND 1.0 ¡.QIL
31 1 ,2-Dibromoethane (EDB) ND 2.0 ¡.Q/L
32 Tetrachloroethene ND 1.0 ¡.Q/L
33 1,1,1,2-Tetrachloroethane ND 1.0 ¡.Q/L
34 Chlorobenzene ND 1.0 ¡.g/L

35 Ethylbenzene ND 0.50 ¡.g/L

No Benzene was observed above an estimated reporting limit of 0.25 IJglL.

ND = Not Detected~~ /t~~~ D~~ Pf
11/10/05

Report Date

Page 1 of 1

Roger L. Scholl Ph.D., Lahoratory Diector' . Rady Gardner, Lahoratory Maager' . Walter Hichman, Qualty Assurance Offcer

Sacramento. CA. (916) 366-9089/ La Vegas. NY' (702) 281-4848/ ino(!alpha-analytical.com



.i Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

ANALYTICAL REPORT

Battelle Memorial Institute Att: Chris Zimerman
505 King Avenue Phone: (614) 424-3779
Columbus, OR 43201 Fax: (614) 424-3667
Job#: T0102:14133

Alpha Analytical Number: BMI05102803-02A Sampled: 10/27/05
Client LD. Number: 1413-MW05 Received: 10/28/05

Analyzed: 11/05/05

Volatile Organics by GC/MS
EP A Method SW8260B

Reporting Reporting

Compound Concentration Limit Compound Concentration Limit

1 Dichlorodifluoromethane ND 1.0 ¡.g/L 36 m,p-Xylene ND 0.50 ¡.g/L

2 Chloromethane ND 2.0 ¡.g/L 37 Bromoform ND 1.0 ¡.g/L

3 Vinyl chloride ND 1.0 ¡.g/L 38 Styrene ND 1.0 ¡.g/L

4 Chloroethane ND 1.0 ¡.g/L 39 o-Xylene ND 0.50 ¡.g/L

5 Bromomethane ND 4.0 ¡.g/L 40 1,1,2,2-Tetrachloroethane ND 1.0 ¡.g/L

6 Trichlorofluoromethane ND 1.0 ¡.g/L 41 1,2,3- Trichloropropane ND 4.0 ¡.g/L

7 1,1-Dichloroethene ND 1.0 ¡.g!L 42 Isopropylbenzene ND 1.0 ¡.g/L

8 Dichloromethane ND 4.0 ¡.g/L 43 Bromobenzene ND 1.0 ¡.g/L

9 trans-1,2-Dichloroethene ND 1.0 ¡.g/L 44 n-Propylbenzene ND 1.0 ¡.g/L

10 Methyl tert-butyl ether (MTBE) ND 0.50 ¡.g/L 45 4-Chlorotoluene ND 1.0 ¡.g/L

11 1,1-Dichloroethane ND 1.0 ¡.g/L 46 2-Chlorotoluene ND 1.0 ¡.g/L

12 cis-1,2-Dichloroethene ND 1.0 ¡.g/L 47 1,3,5- Trimethylbenzene ND 1.0 ¡.g/L

13 Bromochloromethane ND 1.0 ¡.g/L 48 tert-Butylbenzene ND 1.0 ¡.g/L

14 Chloroform ND 1.0 ¡.g!L 49 1,2,4-Trimethylbenzene ND 1.0 ¡.g/L

15 2,2-Dichloropropane ND 1.0 ¡.g/L 50 sec-Butylbenzene ND 1.0 ¡.g/L

16 1 ,2-Dichloroethane ND 1.0 ¡.g/L 51 1,3-Dichlorobenzene ND 1.0 ¡.g/L

17 1 ;1 ,1- Trichloroethane ND 1.0 ¡.g/L 52 1,4-Dichlorobenzene ND 1.0 ¡.g/L

18 1 ,1-Dichloropropene ND 1.0 ¡.g/L 53 4-lsopropyltoluene ND 1.0 ¡.g/L

19 Carbon tetrachloride ND 1.0 ¡.g/L 54 1,2-Dichlorobenzene ND 1.0 ¡.g/L

20 Benzene 0.39 J 0.50 ¡.g/L 55 n-Butylbenzene ND 1.0 ¡.g/L

21 Dibromomethane ND 1.0 ¡.g/L 56 1 ,2-Dibromo-3-chloropropane (DBCP) ND 6.0 ¡.g/L

22 1 ,2-Dichloropropane ND 1.0 ¡.g/L 57 1,2,4- Trichlorobenzene ND 4.0 ¡.g/L

23 Trichloroethene ND 1.0 ¡.g/L 58 Naphthalene ND 4.0 ¡.g/L

24 Bromodichloromethane ND 1.0 ¡.g/L 59 Hexachlorobutadiene ND 4.0 ¡.g/L

25 cis-1,3-Dichloropropene ND 1.0 ¡.g/L 60 1,2,3- Trichlorobenzene ND 4.0 ¡.g/L

26 trans-1,3-Dichloropropene ND 1.0 ¡.g/L 61 Surr: 1,2-Dichloroethane-d4 104 %REC
27 1 ,1 ,2- Trichloroethane ND 1.0 ¡.g/L 62 Surr: Toluene-d8 98 %REC
28 Toluene ND 0.50 ¡.çi/L 63 Surr: 4-Bromofluorobenzene 96 %REC
29 1 ,3-Dichloropropane ND 1.0 ¡.g/L
30 Dibromochloromethane ND 1.0 ¡.g/L
31 1 ,2-Dibromoethane (EDB) ND 4.0 ¡.g/L

32 Tetrachloroethene ND 1.0 ¡.çi/L
33 1,1,1,2-Tetrachloroethane ND 1.0 ¡.g/L
34 Chlorobenzene ND 1.0 ¡.g/L
35 Ethylbenzene ND 0.50 ¡.g/L

Some Repoiting Limits were increased due to sample foaming.

J- The analyte was positively identified; the associated numerical value is the approximate concentration of the analyte in the sample.

ND = Not Detected~~ /t~"'~ D~~ d
Report Date

Roger L. Scholl Ph.D., Laboratory Director' . Rady Gardner. Laboratory Maager' . Walter Hinchman, Qualty Assuance Offcer

Sacramento, CA. (916) 366-9089! Las Vegas, NV. (702) 281-4848! info(§alpha-analytical.com

Page 1 of 1



.i Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21. Sparks, Nevada 89431-5778

(775) 355-1044 · (775) 355-0406 FAX . 1-800-283-1183

ANALYTICAL REPORT

Battelle Memorial Institute Att: Chris Zimerman
505 King Avenue Phone: (614)424-3779
Columbus, OR 43201 Fax: (6l4) 424-3667
Job#: TOl02:14133

Alpha Analytical Number: BMI05 l02803-03A Sampled: 10/27/05
Client I.D. Number: 1413-MW06 Received: 10/28/05

Analyzed: 11/05/05

VolatHe Organcs by GelMS
EP A Method SW8260B

Reporting Reporting

Compound Concentration Limit Compound Concentration Limit

1 Oichlorodifluoromethane NO 1.0 ¡.g/L 36 m,p-Xylene NO 0.50 ¡.g/L

2 Chloromethane NO 2.0 ¡.g/L 37 Bromoform NO 1.0 ¡.g/L

3 Vinyl chloride NO 1.0 ¡.g/L 38 Styrene NO 1.0 ¡.g/L

4 Chloroethane NO 1.0 ¡.g/L 39 o-Xylene NO 0.50 ¡.g/L

5 Bromomethane NO 2.0 ¡.g/L 40 1,1,2,2-Tetrachloroethane NO 1.0 ¡.g/L

6 Trichlorofluoromethane NO 1.0 ¡.g/L 41 1,2,3- Trichloropropane NO 2.0 ¡.g/L

7 1 ,1-Dichloroethene NO 1.0 ¡.g/L 42 Isopropylbenzene NO 1.0 ¡.g/L

8 Dichloromethane NO 2.0 ¡.i./L 43 Bromobenzene NO 1.0 ¡.i./L
9 trans-1,2-Dichloroethene NO 1.0 ¡.i./L 44 n-Propylbenzene NO 1.0 ¡.i./L

10 Methyl tert-buty ether (MTBE) ND 0.50 ¡.i./L 45 4-Chlorotoluene ND 1.0 ¡.i./L
11 1 ,1-Dichloroethane NO 1.0 ¡.i./L 46 2-Chlorotoluene ND 1.0 ¡.i./L
12 cis-1,2-Dichloroethene NO 1.0 ¡.Q/L 47 1,3,5-Trimethylbenzene ND 1.0 ¡.i./L
13 Bromochloromethane NO 1.0 LJi./L 48 tert-Butylbenzene ND 1.0 ¡ii./L
14 Chloroform ND 1.0 ¡.i./L 49 1,2,4- Trimethylbenzene ND 1.0 ¡ii./L
15 2,2-Dichloropropane NO 1.0 ¡.i./L 50 sec-Butylbenzene ND 1.0 ¡.i./L
16 1 ,2-Dichloroethane ND 1.0 ¡.i./L 51 1,3-Dichlorobenzene ND 1.0 ¡.i./L
17 1,1,1-Trichloroethane ND 1.0 ¡.i./L 52 1,4-Dichlorobenzene NO 1.0 ¡.i./L
18 1 ,1-Dichloropropene ND 1.0 ¡.g/L 53 4-lsopropyltoluene NO 1.0 ¡.g/L

19 Carbon tetrachloride ND 1.0 ¡.g/L 54 1,2-Dichlorobenzene ND 1.0 ¡.g/L

20 Benzene ND 0.50 ¡.g/L 55 n-Butybenzene ND 1.0 ¡.g/L

21 Dibromomethane ND 1.0 ¡.g/L 56 1 ,2-Dibromo-3-chloropropane (DBCP) ND 5.0 ¡.g/L

22 1 ,2-Dichloropropane ND 1.0 ¡.g/L 57 1,2,4-Trichlorobenzene ND 2.0 ¡.g/L

23 Trichloroethene ND 1.0 ¡.g/L 58 Naphthalene ND 2.0 ¡.g/L

24 Bromodichloromethane ND 1.0 ¡.gIL 59 Hexachlorobutadiene ND 2.0 ¡.g/L

25 cis-1 ,3-Dichloropropene ND 1.0 ¡.i./L 60 1,2,3-Trichlorobenzene ND 2.0 ¡.i./L
26 trans-1,3-Dichloropropene ND 1.0 ¡.i./L 61 Surr: 1,2-Dichloroethane-d4 105 %REC
27 1,1,2-Trichloroethane ND 1.0 ¡.i./L 62 Surr: T oluene-d8 95 %REC
28 Toluene ND 0.50 ¡.i./L 63 Surr: 4-Bromofluorobenzene 107 %REC
29 1 ,3-Dichloropropane ND 1.0 ¡.i./L
30 Dibromochloromethane NO 1.0 ¡ii./L
31 1 ,2-Dibromoethane (EDB) NO 2.0 ¡.Q/L
32 Tetrachloroethene NO 1.0 ¡.g/L
33 1,1,1,2-Tetrachloroethane ND 1.0 ¡.i./L
34 Chlorobenzene ND 1.0 ¡.g/L

35 Ethylbenzene ND 0.50 ¡.g/L

No Benzene was observed above an estimated reporting limit of 0.25 IlgiL.

ND = Not Detected~~ /t~~~ D~~ pY
11/10/05

Report Date

Page 1 of 1

Roger L. Schol~ Ph.D., Laboratory Director' . Randy Gardner, Laboratory Maager' . Walter Hichan, Qualty Assurance Offcer

Sacramento, CA. (916) 366-90891 La Vegas, NY. (702) 281-48481 ino(ialpha-analytical.com



.i Alpha Analytical, Inc.
255 Glendale Ave. . Suite' 21 . Sparks, Nevada 89431-5778

(775) 355-1044 . (715) 355-0406 FAX . 1-800-283-1183

ANALYTICAL REPORT

Battelle Memorial Institute Att: Chris Zimerman
505 King Avenue Phone: (614) 424-3779
Columbus, OR 43201 Fax: (614) 424-3667
Job#: T0102:l4133

Alpha Analytical Number: BMI05102803-04A Sampled: 10/27/05
Client LD. Number: 1413-MW07 Received: 10/28/05

Analyzed: 11/05/05

Volatile Organcs by GC/MS
EP A Method SW8260B

Reporting Reporting
Compound Concentration Limit Compound Concentration Limit

1 Oichlorodifl uoromethane NO 1.0 ~g/L 36 m,p-Xylene NO 0.50 ~g/L
2 Chloromethane NO 2.0 ~g/L 37 Bromoform NO 1.0 ~g/L
3 Vinyl chloride NO 1.0 ~g/L 38 Styrene NO 1.0 ~g/L
4 Chloroethane NO 1.0 ~g/L 39 o-Xylene NO 0.50 ~g/L
5 Bromomethane NO 4.0 ~g/L 40 1,1,2,2-Tetrachloroethane NO 1.0 ~g/L
6 Trichlorofluoromethane NO 1.0 ~g/L 41 1,2,3- Trichloropropane NO 4.0 ~g/L
7 1,1-0ichloroethene NO 1.0 ~g/L 42 Isopropylbenzene NO 1.0 ~g/L
8 Oichloromethane NO 4.0 ~Q/L 43 Bromobenzene NO 1.0 ~Q/L
9 trans-1,2-0ichloroethene NO 1.0 ~Q/L 44 n-Propylbenzene NO 1.0 ~Q/L
10 Methyl tert-buty ether (MTBE) NO 0.50 ~Q/L 45 4-Chlorotoluene NO 1.0 ~Q/L
11 1,1-0ichloroethane NO 1.0 ~Q/L 46 2-Chlorotoluene NO 1.0 ~Q/L
12 cis-1,2-0ichloroethene NO 1.0 ~Q/L 47 1,3,5- Trimethylbenzene NO 1.0 ~Q/L
13 Bromochloromethane NO 1.0 ~Q/L 48 tert-Butylbenzene NO 1.0 ~Q/L
14 Chloroform NO 1.0 ~Q/L 49 1,2,4-Trimethylbenzene NO 1.0 ~çi/L
15 2,2-0ichloropropane NO 1.0 ~çi/L 50 sec-Butylbenzene NO 1.0 lJçi/L
16 1 ,2-0ichloroethane NO 1.0 IJQ/L 51 1,3-0ichlorobenzene NO 1.0 ~çi/L
17 1,1,1-Trichloroethane NO 1.0 ~Q/L 52 1,4-0ichlorobenzene NO 1.0 ~çi/L
18 1 ,1 -Oichloropropene NO 1.0 ~g/L 53 4-lsopropyltoluene NO 1.0 ~g/L
19 Carbon tetrachloride NO 1.0 ~g/L 54 1,2-0ichlorobenzene NO 1.0 ~g/L
20 Benzene NO 0.50 ~g/L 55 n-Butylbenzene NO 1.0 ~g/L
21 Oibromomethane NO 1.0 ~g/L 56 1 ,2-0ibromo-3-chloropropane (OBCP) NO 6.0 ~g/L
22 1 ,2-0ichloropropane NO 1.0 ~g/L 57 1,2,4- Trichlorobenzene NO 4.0 ~g/L
23 Trichloroethene NO 1.0 ~g/L 58 Naphthalene NO 4.0 ~g/L
24 Bromodichloromethane NO 1.0 ~g/L 59 Hexachlorobutadiene NO 4.0 ~g/L
25 cis-1,3-0ichloropropene NO 1.0 ~Q/L 60 1,2,3-Trichlorobenzene NO 4.0 ~çi/L
26 trans-1,3-0ichloropropene NO 1.0 ~Q/L 61 Surr: 1,2-0ichloroethane-d4 106 %REC
27 1,1 ,2- Trichloroethane NO 1.0 ~Q/L 62 Surr: Toluene-d8 95 %REC
28 Toluene NO 0.50 ~Q/L 63 Surr: 4-Bromofluorobenzene 105 %REC
29 1 ,3-0ichloropropane NO 1.0 ~Q/L
30 Oibromochloromethane NO 1.0 ~Q/L
31 1 ,2-0ibromoethane (EOB) NO 4.0 ~Q/L
32 Tetrachloroethene NO 1.0 ~çi/L
33 1,1,1,2-Tetrachloroethane NO 1.0 ~Q/L
34 Chlorobenzene NO 1.0 ~g/L
35 Ethylbenzene NO 0.50 ~g/L

Some Reporting Limits were increased due to sample foaming.

No Benzene was observed above an estimated reporting limit of 0.25 ¡.g/L.

ND = Not Detected~~ /t~~~ D~~ ~
11/10/05

Report Date

Page 1 of 1

Roger L. Scholl Ph.D., Laboratory Director' . Randy Gardner, Laboratory Maager' . Walter Hinchman, Qualty Assuance Offcer

Sacramento, CA. (916) 366-90891 La Vegas. NY. (702) 281-48481 info(1alpha-anytical.com



Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. l-800-283-1183

ANALYTICAL REPORT

Battelle Memorial Institute
505 King Avenue
Columbus, OR 43201
Job#: T0102:14133

Alpha Analytical Number: BMI05102803-05A
Client LD. Number: 1413-MW08

Att:
Phone:
Fax:

Chris Zimerman
(614) 424-3779
(614) 424-3667

Sampled: 10/27/05
Received: 10/28/05

Analyzed: 11/05/05

Volatile Organics by GC/MS
EP A Method SW8260B

Reporting Reporting
Compound Concentration Limit Compound Concentration Limit

1 Oichlorodifluoromethane ND 1.0 1J9/L 36 m,p-Xylene ND 0.50 1J9/L
2 Chloromethane ND 2.0 1J9/L 37 Bromoform ND 1.0 1J9/L
3 Vinyl chloride ND 1.0 IJg/L 38 Styrene NO 1.0 1J9/L
4 Chloroethane NO 1.0 1J9/L 39 o-Xylene ND 0.50 1J9/L
5 Bromomethane ND 4.0 1J9/L 40 1,1,2,2-Tetrachloroethane ND 1.0 1J9/L
6 Trichlorofluoromethane ND 1.0 1J9/L 41 1,2,3- Trichloropropane ND 4.0 1J9/L
7 1 ,1 -Oichloroethene ND 1.0 1J9IL 42 Isopropyl benzene ND 1.0 1J9/L
8 Oichloromethane ND 4.0 IJQ/L 43 Bromobenzene ND 1.0 IJQ/L
9 trans-1,2-0ichloroethene ND 1.0 IJQ/L 44 n-Propylbenzene ND 1.0 IJQ/L
10 Methyl tert-buty ether (MTBE) ND 0.50 IJQ/L 45 4-Chlorotoluene NO 1.0 IJQ/L
11 1 ,1-0ichloroethane ND 1.0 IJQ/L 46 2-Chlorotoluene NO 1.0 IJQ/L
12 cis-1,2-Dichloroethene ND 1.0 IJQ/L 47 1,3,5-Trimethylbenzene ND 1.0 IJQ/L
13 Bromochloromethane ND 1.0 IJQ/L 48 tert-Butylbenzene ND 1.0 IJQ/L
14 Chloroform ND 1.0 IJQ/L 49 1,2,4- Trimethylbenzene ND 1.0 IJQ/L
15 2,2-Dichloropropane ND 1.0 IJQ/L 50 sec-Butylbenzene ND 1.0 IJQ/L
16 1 ,2-Dichloroethane ND 1.0 IJQ/L 51 1,3-Dichlorobenzene ND 1.0 IJQ/L
17 1,1 ,1- Tnchloroethane ND 1.0 IJQ/L 52 1,4-Dichlorobenzene ND 1.0 IJQ/L
18 1 ,1-0ichloropropene ND 1.0 1J9/L 53 4-lsopropyltoluene ND 1.0 IJg/L
19 Carbon tetrachloride NO 1.0 1J9/L 54 1,2-Dichlorobenzene NO 1.0 1J9/L
20 Benzene NO 0.50 1J9/L 55 n-Butylbenzene NO 1.0 1J9/L
21 Dibromomethane ND 1.0 IJg/L 56 1 ,2-0ibromo-3-chloropropane (DBCP) NO 6.0 1J9/L
22 1 ,2-0ichloropropane ND 1.0 IJQ/L 57 1,2,4- Trichlorobenzene NO 4.0 1J9/L
23 Trichloroethene ND 1.0 1J9/L 58 Naphthalene NO 4.0 1J9/L
24 Bromodichloromethane ND 1.0 1J9/L 59 Hexachlorobutadiene NO 4.0 IJg/L
25 cis-1 ,3-0ichloropropene ND 1.0 IJQ/L 60 1,2,3- Tnchlorobenzene NO 4.0 IJQ/L
26 trans-1,3-0ichloropropene ND 1.0 IJQ/L 61 Surr: 1,2-Dichloroethane-d4 108 %REC
27 1,1,2-Trichloroethane ND 1.0 IJQ/L 62 Surr: Toluene-d8 96 %REC
28 Toluene ND 0.50 IJWL 63 Surr: 4-Bromofluorobenzene 106 %REC
29 1 ,3-0ichloropropane ND 1.0 IJQ/L
30 Oibromochloromethane ND 1.0 IJQ/L
31 1 ,2-0ibromoethane (EDB) ND 4.0 IJQ/L
32 Tetrachloroethene ND 1.0 IJQ/L
33 1,1,1,2-Tetrachloroethane ND 1.0 IJQ/L
34 Chlorobenzene ND 1.0 1J9/L
35 Ethylbenzene ND 0.50 IJg/L

Some Reporting Limits were increased due to sample foamg.

No Benzene was observed above an estimated reporting limit of 0.25 IlgiL.

ND = Not Detected~~ /t~~~ D~~ A
11/10/05

Report Date

Page 1 of 1

Roger L. Scholl Ph.D" Laboratory Diector' . Randy Gardner, Laboratory Maager' . Walter Hichman, Quaty Assuance Offcer

Sacramento, CA. (916) 366-9089 / La Vegas, NY. (702) 281-4848 / info(galpha-analical.com



Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044' (775) 355-0406 FAX. 1-800-283-1183

ANALYTICAL REPORT

Battelle Memorial Institute
505 King Avenue
Columbus, OR 43201
Job#: T0102:14133

Alpha Analytical Number: BMI05102803-06A
Client I.D. Number: 1413-MW09

Att:
Phone:
Fax:

Chris Zimerman
(614) 424-3779
(614) 424-3667

Sampled: 10/27/05
Received: 10/28/05

Analyzed: 11/05/05

VolatHe Organics by GC/MS
EP A Method SW8260B

Reporting Reporting
Compound Concentration Limit Compound Concentration Limit

1 Oichlorodifluoromethane NO 2.0 ¡.gJL 36 m,p-Xylene NO 1.0 i.g/L
2 Chloromethane NO 4.0 ¡.g/L 37 Bromoform NO 2.0 ¡.g/L
3 Vinyl chloride NO 2.0 ¡.g/L 38 Styrene NO 2.0 ¡.g/L
4 Chloroethane NO 2.0 ¡.g/L 39 o-Xylene NO 1.0 ¡.g/L
5 Bromomethane NO 8.0 i.g/L 40 1,1,2,2- Tetrachloroethane NO 2.0 ¡.g/L
6 Trichlorofluoromethane NO 2.0 ¡.g/L 41 1,2,3- Trichloropropane NO 8.0 ¡.g/L
7 1,1-0ichloroethene NO 2.0 ¡.g/L 42 Isopropyl benzene NO 2.0 ¡.g/L
8 Oichloromethane NO 8.0 i.g/L 43 Bromobenzene NO 2.0 i.g/L
9 trans-1,2-0ichloroethene NO 2.0 ¡.g/L 44 n-Propylbenzene NO 2.0 i.g/L
10 Methyl tert-buty ether (MTBE) NO 1.0 ¡.g/L 45 4-Chlorololuene NO 2.0 ¡.g/L
11 1 ,1-Dichloroethane NO 2.0 ¡.g/L 46 2-Chlorotoluene NO 2.0 i.g/L
12 cis-l,2-Dichloroethene ND 2.0 i.g/L 47 l,3,5-Trimethylbenzene NO 2.0 i.g/L
13 Bromochloromethane ND 2.0 ¡.g/L 48 tert-Butylbenzene NO 2.0 i.g/L
14 Chloroform ND 2.0 i.g/L 49 1,2,4- Trimethylbenzene 2.5 2.0 ¡.g/L
15 2,2-Dichloropropane ND 2.0 ¡.g/L 50 sec-Butylbenzene ND 2.0 ¡.g/L
16 1 ,2-Dichloroethane ND 2.0 ¡.g/L 51 1,3-Dichlorobenzene ND 2.0 ¡.g/L
17 1 ,1 ,1- Trichloroethane NO 2.0 i.g/L 52 l,4-Dichlorobenzene NO 2.0 ¡.g/L
18 1 ,1-Dichloropropene NO 2.0 i.g/L 53 4-lsopropyltoluene NO 2.0 ¡.g/L
19 Carbon tetrachloride ND 2.0 ¡.g/L 54 l,2-0ichlorobenzene NO 2.0 ¡.g/L
20 Benzene ND 1.0 i.g/L 55 n-Butylbenzene NO 2.0 i.g/L
21 Oibromomelhane ND 2.0 ¡.g/L 56 1 ,2-Dibromo-3-chloropropane (OBCP) NO 12 ¡.g/L
22 1 ,2-Dichloropropane ND 2.0 i.g/L 57 1,2,4-Trichlorobenzene ND 8.0 ¡.g/L
23 Trichloroethene NO 2.0 ¡.g/L 58 Naphthalene ND 8.0 ¡.g/L
24 Bromodichloromelhane ND 2.0 ¡.gJL 59 Hexachlorobutadiene ND 8.0 ¡.g/L
25 cis-1,3-0ichloropropene ND 2.0 ¡.g/L 60 1,2,3- Trichlorobenzene NO 8.0 i.g/L
26 Irans-l,3-0ichloropropene ND 2.0 ¡.g/L 61 Surr: 1,2-Dichloroethane-d4 108 %REC
27 1,1,2-Trichloroethane ND 2.0 i.g/L 62 Surr: Toluene-d8 95 %REC
28 Toluene ND 1.0 i.g/L 63 Surr: 4-Bromofluorobenzene 96 %REC
29 1 ,3-Dichloropropane ND 2.0 i.g/L
30 Oibromochloromethane NO 2.0 i.g/L
31 1,2-Dibromoethane (EOB) NO 8.0 ¡.g/L
32 Tetrachloroethene NO 2.0 i.g/L
33 1,1,1,2-Tetrachloroethane ND 2.0 i.gIL
34 Chlorobenzene ND 2.0 i.g/L
35 Ethylbenzene ND 1.0 ¡.gJL

Reporting Limits were increased due to sample foamig.

No Benzene was observed above an estimated reporting lit of 0.50 flglL.

ND = Not Detected~~ /t~~~ DJ£~
Roger L. Scholl Ph.D., Laboratory Director' . Randy Gardner, Laboratory Maager' . Walter Hichman Qualty Assuance Offcer

Sacramento. CA. (916) 366-9089/ Las Vegas, NY' (702) 281-4848/ infoØ)alpha-analical.com d
Report Date

Page 1 of 1



.i Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 · Sparks, Nevada 89431-5778

(775) 355-1044 · (775) 355-0406 FAX. 1-800-283-1183

ANALYTICAL REPORT

Battelle Memorial Institute Att: Chris Zimerman
505 King Avenue Phone: (614) 424-3779
Columbus, OR 43201 Fax: (614) 424-3667
Job#: T0102:l4133

Alpha Analytical Number: BMI051 02803-07 A Sampled: 10/27/05
Client LD. Number: 1413-MW09DUP Received: 10/28/05

Analyzed: 11/05/05

Volatile Organics by GC/MS
EP A Method SW8260B

Reporting Reporting
Compound Concentration Limit Compound Concentration Limit

1 Dichlorodifluoromethane ND 2.0 Ilg/L 36 m,p-Xylene ND 1.0 Ilg/L
2 Chloromethane ND 4.0 Ilg/L 37 Bromoform ND 2.0 Ilg/L
3 Vinyl chloride ND 2.0 Ilg/L 38 Styrene ND 2.0 Ilg/L
4 Chloroethane ND 2.0 Ilg/L 39 o-Xylene ND 1.0 Ilg/L
5 Bromomethane ND 8.0 Ilg/L 40 1,1,2,2- Tetrachloroethane ND 2.0 Ilg/L
6 Trichlorofluoromethane ND 2.0 Ilg/L 41 1,2,3-Trichloropropane ND 8.0 Ilg/L
7 1 ,1-Dichloroelhene ND 2.0 Ilg/L 42 Isopropyl benzene ND 2.0 Ilg/L
8 Dichloromethane ND 8.0 IlQ/L 43 Bromobenzene ND 2.0 IlQ/L
9 trans-1,2-Dichloroethene ND 2.0 IlQ/L 44 n-Propylbenzene ND 2.0 IlQ/L
10 Methyl tert-buty ether (MTBE) ND 1.0 IlQ/L 45 4-Chlorotoluene ND 2.0 IlQ/L
11 1 ,1-Dichloroethane ND 2.0 IlQ/L 46 2-Chlorotoluene ND 2.0 IlQ/L
12 cis-1,2-Dichloroethene ND 2.0 IlQ/L 47 1,3,5- Trimethylbenzene ND 2.0 IlQ/L
13 Bromochloromethane ND 2.0 IlQ/L 48 tert-Butylbenzene ND 2.0 IlQ/L
14 Chloroform ND 2.0 IlQ/L 49 1,2,4- Trlmethylbenzene 2.5 2.0 IlQ/L
15 2,2-Dichloropropane ND 2.0 IlQ/L 50 sec-Butylbenzene ND 2.0 IlQ/L
16 1 ,2-Dichloroethane ND 2.0 IlQ/L 51 1,3-Dichlorobenzene ND 2.0 IlQ/L
17 1 ,1 ,1- Trichloroethane ND 2.0 IlQ/L 52 1,4-Dichlorobenzene ND 2.0 IlQ/L
18 1 ,1-Dichloropropene ND 2.0 Ilg/L 53 4-lsopropyltoluene ND 2.0 Ilg/L
19 Carbon tetrachloride ND 2.0 Ilg/L 54 1,2-Dichlorobenzene ND 2.0 Ilg/L
20 Benzene ND 1.0 Ilg/L 55 n-Butylbenzene ND 2.0 Ilg/L
21 Dibromomethane ND 2.0 Ilg/L 56 1,2-Dibromo-3-chloropropane (DBCP) ND 12 Ilg/L
22 1 ,2-Dichloropropane ND 2.0 Ilg/L 57 1,2,4-Trlchlorobenzene ND 8.0 Ilg/L
23 Trichloroethene ND 2.0 Ilg/L 58 Naphthalene ND 8.0 Ilg/L
24 Bromodichloromethane ND 2.0 Ilg/L 59 Hexachlorobutadiene ND 8.0 Ilg/L
25 cis-1,3-Dichloropropene ND 2.0 IlQ/L 60 1,2,3- Trichlorobenzene ND 8.0 IlQ/L
26 trans-1,3-Dichloropropene ND 2.0 IlQ/L 61 Surr: l,2-Dichloroethane-d4 103 %REC
27 l,l,2-Trichloroethane ND 2.0 IlQ/L 62 Surr: Toluene-d8 95 %REC
28 Toluene ND 1.0 IlQ/L 63 Surr: 4-Bromofluorobenzene 97 %REC
29 l,3-Dichloropropane ND 2.0 IlQ/L
30 Dibromochloromethane ND 2.0 IlQ/L
31 1 ,2-Dibromoethane (EDB) ND 8.0 Ilg/L
32 Tetrachloroethene ND 2.0 Ilg/L
33 l,l,l,2-Tetrachloroethane ND 2.0 IlQ/L
34 Chlorobenzene ND 2.0 Ilg/L
35 Ethylbenzene ND 1.0 Ilg/L

Reporting Limits were increased due to sample foamig.

No Benzene was observed above an estimated reporting limit of 0.50 ¡.glL.

ND = Not Detected~~ /t~~~ D~~ d
Report Date

Page 1 of 1

Roger L. Scholl Ph.D., Laboratory Director' . Randy Gardner, Laboralory Maager' . Waller Hichman Qualty Assuance Offcer

Sacramenlo. CA . (9 I 6) 366-9089 I La Vegas, NY . (702) 281-4848 I ino(ialpha-analytical.com



Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

ANALYTICAL REPORT

Battelle Memorial Institute
505 King Avenue
Columbus, OR 4320l
Job#: T0102:14133

Alpha Analytical Number: BMI05102803-09A
Client I.D. Number: 1413-QCEB

Att:
Phone:
Fax:

Chris Zimerman
(614) 424-3779
(614) 424-3667

Sampled: 10/27/05
Received: 10/28/05

Analyzed: 11/05/05

Volatile Organics by GC/MS
EP A Method SW8260B

Reporting Reporting
Compound Concentration Limit Compound Concentration Limit

1 Dichlorodifluoromethane ND 1.0 i.g/L 36 m,p-Xylene ND 0.50 i.g/L
2 Chloromethane ND 2.0 i.g/L 37 Bromoform ND 1.0 i.g/L
3 Vinyl chloride ND 1.0 i.g/L 38 Styrene ND 1.0 i.g/L
4 Chloroethane ND 1.0 i.g/L 39 o-Xylene ND 0.50 i.g/L
5 Bromomethane ND 2.0 i.g/L 40 1,1,2,2- Tetrachloroethane ND 1.0 i.g/L
6 Trichlorofluoromethane ND 1.0 i.g/L 41 1,2,3- Trichloropropane ND 2.0 i.g/L
7 1 ,1-Dichloroethene ND 1.0 i.g/L 42 Isopropyl benzene ND 1.0 i.g/L
8 Dichloromethane ND 2.0 i.Q/L 43 Bromobenzene ND 1.0 i.Q/L
9 trans-1,2-Dichloroethene ND 1.0 i.Q/L 44 n-Propylbenzene ND 1.0 i.Q/L
10 Methyl tert-buty ether (MTBE) ND 0.50 i.g/L 45 4-Chlorotoluene ND 1.0 i.Q/L
11 1,1-Dichloroethane ND 1.0 i.Q/L 46 2-Chlorotoluene ND 1.0 i.Q/L
12 cis-1,2-Dichloroethene ND 1.0 i.g/L 47 1,3,5-Trimethylbenzene ND 1.0 i.Q/L
13 Bromochloromethane ND 1.0 i.Q/L 48 tert-Butylbenzene ND 1.0 i.Q/L
14 Chloroform ND 1.0 i.Q/L 49 1,2A-Trimethylbenzene ND 1.0 i.Q/L
15 2,2-Dichloropropane ND 1.0 i.Q/L 50 sec-Butylbenzene ND 1.0 i.Q/L
16 1 ,2-Dichloroethane ND 1.0 i.QIL 51 1,3-Dichlorobenzene ND 1.0 i.Q/L
17 1,1,1-Trichloroethane ND 1.0 i.Q/L 52 1 A-Dichlorobenzene ND 1.0 i.Q/L
18 1 ,1-Dichloropropene ND 1.0 i.gIL 53 4-lsopropyltoluene ND 1.0 i.g/L
19 Carbon tetrachloride ND 1.0 i.g/L 54 1,2-Dichlorobenzene ND 1.0 i.g/L
20 Benzene ND 0.50 i.g/L 55 n-Butylbenzene ND 1.0 i.g/L
21 Dibromomethane ND 1.0 i.g/L 56 1,2-Dibromo-3-chloropropane (DBCP) ND 5.0 i.g/L
22 1 ,2-Dichloropropane ND 1.0 i.g/L 57 1,204- Trichlorobenzene ND 2.0 i.g/L
23 Trichloroethene ND 1.0 i.g/L 58 Naphthalene ND 2.0 i.Q/L
24 Bromodichloromethane ND 1.0 i.g/L 59 Hexachlorobutadiene ND 2.0 i.g/L
25 cis-1,3-Dichloropropene ND 1.0 i.Q/L 60 1,2,3- Trichlorobenzene ND 2.0 i.Q/L
26 trans-1 ,3-Dichloropropene ND 1.0 i.Q/L 61 Surr: 1,2-Dichloroethane-d4 105 %REC
27 1,1,2-Trichloroethane ND 1.0 i.Q/L 62 Surr: Toluene-d8 92 %REC
28 Toluene 0.57 0.50 i.Q/L 63 Surr: 4-Bromofluorobenzene 104 %REC
29 1,3-Dichloropropane ND 1.0 i.Q/L
30 Dibromochloromethane ND 1.0 i.Q/L
31 1,2-Dibromoethane (EDB) ND 2.0 i.Q/L
32 Tetrachloroethene ND 1.0 i.Q/L
33 1,1,1,2-Tetrachloroethane ND 1.0 i.Q/L
34 Chlorobenzene ND 1.0 i.g/L
35 Ethylbenzene ND 0.50 i.g/L

No Benzene was observed above an estimated reporting limit of 0.25 ¡.glL.

ND = Not Detected~~ /t~~~ D~~ d
11/10/05

Report Date

Page 1 of 1

Roger L. Scholl Ph.D., Laboratory Director' . Randy Gardner. Laboratory Maager' . Walter Hichman. Qualty Assurance Offcer

Sacramento, CA. (916) 366-9089 / Las Vegas. NY. (702) 281-4848 / inol1alpha-analytical.com



.i Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044' (775) 355-0406 FAX. 1-800-283-1183

ANALYTICAL REPORT

Battelle Memorial Institute Att: Chris Zimerman
505 King Avenue Phone: (614) 424-3779
Columbus, OR 43201 Fax: (614) 424-3667
Job#: TOI02:14133

Alpha Analytical Number: BMI05102803-08A Sampled: 10/27/05
Client LD. Number: 1413-QCFB Received: LO/28/05

Analyzed: 11/05/05

Volatile Organics by GC/MS
EP A Method SW8260B

Reporting Reporting
Compound Concentration Limit Compound Concentration Limit

1 Dichlorodifluoromethane ND 1.0 ~g/L 36 m,p-Xylene ND 0.50 ~g/L
2 Chloromethane ND 2.0 ~g/L 37 Bromoform ND 1.0 ~g/L
3 Vinyl chloride ND 1.0 ~g/L 38 Styrene ND 1.0 ~g/L
4 Chloroethane ND 1.0 ~g/L 39 o-Xylene ND 0.50 ~g/L
5 Bromomethane ND 2.0 ~g/L 40 1,1,2,2- Tetrachloroethane ND 1.0 ~gJL
6 Trichlorofluoromethane ND 1.0 ~g/L 41 1,2,3- Trichloropropane ND 2.0 ~g/L
7 1,1-Dichloroethene ND 1.0 ~g/L 42 Isopropylbenzene ND 1.0 ~g/L
8 Dichloromethane ND 2.0 ~q/L 43 Bromobenzene ND 1.0 ~g/L
9 trans-1,2-0ichloroethene ND 1.0 ~g/L 44 n-Propylbenzene ND 1.0 ~g/L
10 Methyl tert-butyl ether (MTBE) ND 0.50 ~g/L 45 4-Chlorotoluene ND 1.0 ~g/L
11 1,1-Dichloroethane ND 1.0 ~g/L 46 2-Chlorotoluene ND 1.0 ~g/L
12 cis-1,2-Dichloroethene ND 1.0 ~g/L 47 1,3,5- Trimethylbenzene ND 1.0 ~g/L
13 Bromochloromethane ND 1.0 ~g/L 48 tert-Butylbenzene ND 1.0 ~g/L
14 Chloroform ND 1.0 ~g/L 49 1,2,4- Trimethylbenzene ND 1.0 ~g/L
15 2,2-0ichloropropane NO 1.0 ~g/L 50 sec-Butylbenzene ND 1.0 ~g/L
16 1 ,2-Dichloroethane ND 1.0 ~g/L 51 1,3-Dichlorobenzene ND 1.0 ~g/L
17 1,1,1- Trichloroethane ND 1.0 ~g/L 52 1,4-Dichlorobenzene ND 1.0 ~g/L
18 1,1-Dichloropropene ND 1.0 ~g/L 53 4-lsopropyltoluene ND 1.0 ~g/L
19 Carbon tetrachloride ND 1.0 ~g/L 54 1,2-Dichlorobenzene ND 1.0 ~g/L
20 Benzene ND 0.50 ~gJL 55 n-Butylbenzene ND 1.0 ~g/L
21 Oibromomethane ND 1.0 ~g/L 56 1,2-Dibromo-3-chloropropane (DBCP) ND 5.0 ~g/L
22 1,2-Dichloropropane NO 1.0 ~g/L 57 1,2,4- Trichlorobenzene ND 2.0 ~g/L
23 Trichloroethene ND 1.0 ~g/L 58 Naphthalene ND 2.0 ~g/L
24 Bromodichloromethane ND 1.0 ~g/L 59 Hexachlorobutadiene ND 2.0 ~g/L
25 cis-1,3-0ichloropropene ND 1.0 ~g/L 60 1,2,3- Trichlorobenzene ND 2.0 ~g/L
26 trans-1,3-Dichloropropene ND 1.0 ~g/L 61 Surr: 1,2-Dichloroethane-d4 107 %REC
27 1,1,2-Trichloroethane ND 1.0 ~g/L 62 Surr: Toluene-d8 95 %REC
28 Toluene 0.58 0.50 ~g/L 63 Surr: 4-Bromofluorobenzene 105 %REC
29 1,3-Dichloropropane ND 1.0 ~g/L
30 Dibromochloromethane ND 1.0 ~g/L
31 1,2-Dibromoethane (EDB) ND 2.0 ~g/L
32 Tetrachloroethene ND 1.0 ~g/L
33 1,1,1 ,2- Tetrachloroethane ND 1.0 ~g/L
34 Chlorobenzene NO 1.0 ~g/L
35 Ethylbenzene ND 0.50 ~g/L

No Benzene was obsered above an estimated reporting limt of 0.25 llglL.

ND = Not Detected~~ /t~~~ D~~ d
Report Date

Page i of 1

Roger L. Scholl Ph.D., Laboratory Diector' . Randy Gardner, Laboratory Maager' . Walter Hichman Qualty Assuance Offcer

Sacramento, CA' (916) 366-9089 / La Vegas, NY. (702) 281-4848 / hifo(¡a1pha-anytical.com



Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21. Sparks, Nevada 8943l-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

ANALYTICAL REPORT

Battelle Memorial Institute
505 King Avenue
Columbus, OR 43201
Job#: T0102:14133

Alpha Analytical Number: BMI05102803-10A
Client LD. Number: 1413-QCTB

Att:
Phone:
Fax:

Chris Zinerman
(614) 424-3779
(614) 424-3667

Sampled: 10/27/05
Received: 10/28/05

Analyzed: 11/05/05

Volatile Organics by GC/MS
EP A Method SW8260B

Reporting
Compound Concentration Limit Compound Concentration

1 Oichlorodifluoromethane NO 1.0 IJg/L 36 m,p-Xylene NO
2 Chloromethane NO 2.0 IJg/L 37 Bromoform ND
3 Vinyl chloride NO 1.0 IJg/L 38 Styrene NO
4 Chloroethane NO 1.0 IJg/L 39 o-Xylene NO
5 Bromomethane NO 2.0 IJg/L 40 1,1,2,2-Tetrachloroethane NO
6 Trichlorofluoromethane NO 1.0 IJg/L 41 1,2,3-Trichloropropane NO
7 1,1-0ichloroethene NO 1.0 IJg/L 42 Isopropyl benzene NO
8 Oichloromethane NO 2.0 IJg/L 43 Bromobenzene NO
9 trans-1,2-0ichloroethene NO 1.0 IJg/L 44 n-Propylbenzene NO
10 Methyl tert-butyl ether (MTBE) NO 0.50 IJg/L 45 4-Chlorotoluene NO
11 1 ,1-0ichloroethane NO 1.0 IJg/L 46 2-Chlorotoluene NO
12 cis-1,2-0ichloroethene NO 1.0 IJg/L 47 1,3,5-Trimethylbenzene NO
13 Bromochloromethane NO 1.0 IJg/L 48 tert-Butybenzene NO
14 Chloroform NO 1.0 IJg/L 49 1,2,4-Trimethylbenzene NO
15 2,2-0ichloropropane NO 1.0 IJg/L 50 sec-Butylbenzene NO
16 1 ,2-0ichloroethane NO 1.0 IJg/L 51 1 ,3-0ichlorobenzene NO
17 1 ,1 ,1- Trichloroethane NO 1.0 IJg/L 52 1 ,4-0ichlorobenzene NO
18 1 ,1-0ichloropropene NO 1.0 IJg/L 53 4-lsopropyltoluene NO
19 Carbon tetrachloride NO 1.0 IJg/L 54 1,2-0ichlorobenzene NO
20 Benzene NO 0.50 IJg/L 55 n-Butylbenzene NO
21 Oibromomethane NO 1.0 IJg/L 56 1 ,2-0ibromo-3-chloropropane (OBCP) NO
22 1,2-0ichloropropane NO 1.0 IJg/L 57 1,2,4- Trichlorobenzene NO
23 Trichloroethene NO 1.0 IJg/L 58 Naphthalene NO
24 Bromodichloromethane NO 1.0 1J9/L 59 Hexachlorobutadiene NO
25 cis-1,3-0ichloropropene NO 1.0 IJg/L 60 1,2,3-Trichlorobenzene NO
26 trans-1,3-0ichloropropene NO 1.0 IJg/L 61 Surr: 1,2-0ichloroethane-d4 104
27 1 ,1 ,2- Trichloroethane NO 1.0 IJg/L 62 Surr: Toluene-d8 96
28 Toluene NO 0.50 IJg/L 63 Surr: 4-Bromofluorobenzene 107
29 1 ,3-0ichloropropane NO 1.0 IJg/L
30 Oibromochloromethane NO 1.0 IJg/L
31 1 ,2-0ibromoethane (EOB) NO 2.0 IJg/L
32 Tetrachloroethene NO 1.0 IJg/L
33 1 ,1,1,2- Tetrachloroethane NO 1.0 IJg/L
34 Chlorobenzene NO 1.0 IJg/L
35 Ethylbenzene NO 0.50 IJg/L

Reporting
Limit

0.50 IJg/L
1.0 IJg/L

1.0 IJg/L

0.50 IJg/L
1.0 IJg/L

2.0 IJg/L

1.0 IJg/L

1.0 IJg/L

1.0 IJg/L

1.0 IJg/L

1.0 IJg/L

1.0 IJg/L

1.0 IJg/L

1.0 IJg/L

1.0 IJg/L

1.0 IJg/L

1.0 IJg/L

1.0 IJg/L

1.0 IJg/L

1.0 IJg/L

5.0 IJg/L

2.0 IJg/L

2.0 IJg/L

2.0 IJg/L

2.0 IJg/L

%REC
%REC
%REC

No Benzene was observed above an estimated reporting limit of 0.25 ¡.glL.

ND = Not Detected~~ /t~~~ D~~ ¿¡
Report Date

Page i of 1

Roger L. Scholl Ph,D., Laboratory Diector' . Rady Gardner, Laboratory Maager' . Walter Hinchman Quty Assurance Offcer

Sacramento, CA' (916) 366-9089 / La Vegas, NV' (702) 281-4848 / info(¡alpha-analyticalcom
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Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21. Sparks, Nevada 89431-5778

(775) 355- 1044 . (775) 355-0406 FAX . 1-800-283-1183

VOC Sample Preservation Report
Work Order: BMI05102803 Project: T0102: 14133

Alpha's Sample il Client's Sample ID Matrix pH

05102803-01A 1413-MW04 Aqueous 2
05102803-02A 1413-MW05 Aqueous 2
05102803-03A 1413-MW06 Aqueous 2
05102803-04A 1413-MW07 Aqueous 2
05102803-05A 1413-MW08 Aqueous 2
05102803-06A 1413-MW09 Aqueous 2
05102803-07 A 1413-MW09DUP Aqueous 2
05102803-08A 1413-QCFB Aqueous 2
05102803-09A 1413-QCEB Aqueous 2
05102803-IOA 1413-QCTB Aqueous

11/10/05

Report Date

Page 1 of 1
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Alpha Analytical, Inc.

255 Glendale Ave. . Suite 21. Sparks, Nevada 89431-5778

(775) 355-1044' (775) 355-0406 FAX' 1-800-283-1183

Battelle Memorial Institute
505 King Avenue
Columbus, OR 43201
Job#: TOI02: 14133

ANALYTICAL REPORT

Attn:
Phone:
Fax:

Chris Zimmeran
(614) 424-3779
(614) 424-3667

Alpha Analytical Number: BMI05102803-01A
Client J.D. Number: 1413-MW04

Sampled: 10/27/05
Received: 10/28/05

Analyzed: 11/08/05

ND = Not Detected

Semivo1atile Organics by GC/MS
EPA Method SW8270C

Reporting
Compound Concentration Limit

1 Naphthalene NO 1 0 ~g/L

2 Acenaphthylene NO 1 0 ~g/L

3 Acenaphthene NO 1 0 ~g/L

4 Fluorene NO 1 0 ~g/L

5 Phenanthrene NO 1 0 ~g/L

6 Anthracene NO 1 0 ~g/L

7 Fluoranthene NO 1 0 ~g/L

8 Pyrene NO 1 0 ~g/L

9 Benzo( a)anthracene NO 10 ~g/L

10 Chrysene NO 1 0 ~g/L

11 Benzo(b )f1uoranthene NO 1 0 ~g/L

12 Benzo(k)fluoranthene NO 1 0 ~g/L

13 Benzo( a)pyrene NO 10 ~g/L

14 Indeno(1,2,3-cd)pyrene NO 1 0 ~g/L

15 Oibenz( a,h )anthracene NO 1 0 ~g/L

16 Benzo(g,h,i)perylene NO 1 0 ~g/L

17 Surr: Nitrobenzene-d5 94 %REC
18 Surr: 2-Fluorobiphenyl 71 %REC
19 Surr: 4-Terphenyl-d14 89 %REC

~~ /t~~~ D~~
Roger L. Scholl Ph.D., Laboratory Director' . Randy Gardner, Laboratory Manager' . Walter Hinchman, Quality Assurance Offcer

Sacramento, CA. (916) 366-90891 La Vega, NV. (702) 281-48481 info(galpha-analytical.com

ø
11/10/05

Report Date

Page 1 of 1
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Alpha Analytical, Inc.

255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

Battelle Memorial Institute
505 King Avenue
Columbus, OR 43201
Job#: TO 102: 14133

ANALYTICAL REPORT

Attn:
Phone:
Fax:

Chris Zimmerman
(614) 424-3779
(614) 424-3667

Alpha Analytical Number: BM105102803-02A
Client J.D. Number: 1413-MW05

Sampled: 10/27/05
Received: 10/28/05

Analyzed: 11/08/05

ND = Not Detected

Semivo1ati1e Organics by GC/MS
EPA Method SW8270C

Reporting
Compound Concentration Limit

1 Naphthalene NO 10 ¡.g/L

2 Acenaphthylene NO 10 ¡.g/L

3 Acenaphthene NO 10 ¡.g/L

4 Fluorene NO 10 ¡.g/L

5 Phenanthrene NO 10 ¡.g/L

6 Anthracene NO 10 ¡.g/L

7 Fluoranthene NO 10 ¡.g/L

8 Pyrene NO 10 ¡.g/L

9 Benzo(a)anthracene NO 10 ¡.g/L

10 Chrysene NO 10 ¡.g/L

11 Benzo(b )fluoranthene NO 10 ¡.g/L

12 Benzo(k)f1uoranthene NO 10 ¡.g/L

13 Benzo( a)pyrene NO 10 ¡.g/L

14 Indeno(1,2,3-cd)pyrene NO 10 ¡.g/L

15 Oibenz( a,h )anthracene NO 10 ¡.g/L

16 Benzo(g,h,i)perylene ND 10 ¡.g/L

17 Surr: Nitrobenzene-d5 96 %REC
18 Surr: 2-Fluorobiphenyl 67 %REC
19 Surr: 4-Terphenyl-d14 94 %REC

~~ /t~~~ D~#~
Roger L Scholl Ph.D., Laboratory Director' . Rady Gardner, Laboratory Manager' . Waller Hinchman, Quality Assurance Offcer

Sacraento, CA. (916) 366-9089 fLa Vega, NV. (702) 281-4848 f info(íalpha-analytical.com

ß
11/10/05

Report Date

Page 1 of 1
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Alpha Analytical, Inc.

255 Glendale Ave. . Suite 21. Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

Battelle Memorial Institute
505 King Avenue
Co1umbus,OH 43201
Job#: TO 102: 14133

ANAL YTICAL REPORT

Attn:
Phone:
Fax:

Chris Zimmeran
(614) 424-3779
(614) 424-3667

Alpha Analytcal Number: BMI05102803-03A
Client J.D. Number: 1413-MW06

Sampled: 10/27/05
Received: 10/28/05

Analyzed: 11/08/05

ND ~ Not Detected

Semivo1atile Organics by GC/MS
EPA Method SW8270C

Reporting
Compound Concentration Limit

1 Naphthalene NO 1 0 ¡Jg/L

2 Acenaphthylene NO 10 ¡Jg/L

3 Acenaphthene NO 10 ¡Jg/L

4 Fluorene NO 10 ¡Jg/L

5 Phenanthrene NO 10 ¡Jg/L

6 Anthracene NO 10 ¡Jg/L

7 Fluoranthene NO 10 ¡Jg/L

8 Pyrene NO 10 ¡Jg/L

9 Benzo( a)anthracene NO 10 ¡Jg/L

10 Chrysene NO 10 ¡Jg/L

11 Benzo(b )fluoranthene NO 10 ¡Jg/L

12 Benzo(k)fluoranthene NO 10 ¡Jg/L

13 Benzo(a)pyrene NO 10 ¡Jg/L

14 Indeno(1,2,3-cd)pyrene NO 10 ¡Jg/L

15 Oibenz(a,h)anthracene NO 10 ¡Jg/L

16 Benzo(g,h,i)perylene NO 10 ¡Jg/L

17 Surr: Nitrobenzene-d5 84 %REC
18 Surr: 2-Fluorobiphenyl 60 %REC
19 Surr: 4-Terphenyl-d14 81 %REC

~~ /t~~~ D~~
Roger L. Scholl Ph.D.) Laboratory Director. . Rady Gardneri Laboratory Manager. . Walter Hinchman, Quality Assurance Offcer

Sacraento, CA. (916) 366-9089 fLas Vegas, NV. (702) 281-4848 f info¡galplia-analyticalcom

Pr
11/0/05

Report Date

Page 1 of 1



ä.. Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

Battelle Memorial Institute
505 King Avenue
Columbus, OR 43201
Job#: T0102: 14133

ANAL YTICAL REPORT

Attn:
Phone:
Fax:

Chris Zimmerman
(614) 424-3779
(614) 424-3667

Alpha Analytical Number: BMI05102803-04A
Client J.D. Number: 1413-MW07

Sampled: 10/27/05
Received: 10/28/05

Analyzed: 11/08/05

ND = Not Detected

Semivo1ati1e Organics by GC/MS
BPA Method SW8270C

Reporting

Compound Concentration Limit

1 Naphthalene NO 10 Ilg/L

2 Acenaphthylene NO 10 Ilg/L

3 Acenaphthene NO 10 Ilg/L

4 Fluorene NO 10 Ilg/L

5 Phenanthrene NO 10 Ilg/L

6 Anthracene NO 1Olig/L

7 Fluoranthene NO 10 Ilg/L

8 Pyrene NO 10 Ilg/L

9 Benzo(a)anthracene NO 10 Ilg/L

10 Chrysene NO 10 Ilg/L

11 Benzo(b )f1uoranthene NO 10 Ilg/L

12 Benzo(k)f1uoranthene NO 1Olig/L

13 Benzo( a)pyrene NO 10 Ilg/L

14 Indeno(1,2,3-cd)pyrene NO 10 Ilg/L

15 Oibenz( a,h )anthracene NO 10 Ilg/L

16 Benzo(g,h,i)perylene NO 10 Ilg/L

17 Surr: Nitrobenzene-d5 93 %REC

18 Surr: 2-Fluorobiphenyl 73 %REC

19 Surr: 4-Terphenyl-d14 93 %REC

~~ /t~~~ D~~
Roger L. Scholl Ph.D., Laboratoiy Director. . Rady Gardner, Labomtory Manager. . Walter Hinchman. Quality Assmance Offcer

Sacramento, CA. (916) 366-9089 I Las Vegas, NV. (702) 281-4848 I iiifo(iaJpha-aiialyticalcoin Æ:
Report Date

Page lof1
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Alpha Analytical, Inc.
255 Glendale Ave. . Suite21. Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

Battelle Memorial Institute
505 King Avenue
Columbus, OR 43201
Job#: T0102: 14133

ANAL YTICAL REPORT

Attn:
Phone:
Fax:

Chris Zimmerman
(614) 424-3779
(614) 424-3667

Alpha Analytical Number: BMI05102803-05A
Client I.D. Number: 1413-MW08

Sampled: 10/27/05
Received: 10/28/05

Analyzed: 11/08/05

ND ~ Not Detected

Semivo1atile Organics by GC/MS
EPA Method SW8270C

Reporting

Compound Concentration Limit

1 Naphthalene NO 10 IJg/L

2 Acenaphthylene NO 10 IJg/L

3 Acenaphthene NO 10 IJg/L

4 Fluorene NO 10 IJg/L

5 Phenanthrene NO 10 IJg/L

6 Anthracene NO 10 IJg/L

7 Fluoranthene NO 10 IJg/L

8 Pyrene NO 10 IJg/L

9 Benzo( a)anthracene NO 10 IJg/L

10 Chrysene NO 10 IJg/L

11 Benzo(b )fluoranthene NO 10 IJg/L

12 Benzo(k)fluoranthene NO 10 ¡.g/L

13 Benzo(a)pyrene NO 10 IJg/L

14 Indeno(1,2,3-cd)pyrene NO 10 ¡.g/L

15 Oibenz( a,h )anthracene NO 1 0 ¡.g/L

16 Benzo(g,h,i)perylene NO 10 ¡.g/L

17 Surr: Nitrobenzene-d5 90 %REC

18 Surr: 2-Fluorobiphenyl 68 %REC

19 Surr: 4-Terphenyl-d14 88 %REC

~~ /t~~~ D~~
Roger L. Scholl Ph.D., Laboratory Director. . Randy Gardner, Laboratory Manager. . Walter Hinclunan, Quality Assuraiice Offcer

Sacramento, CA. (916) 366-90891 La Vegas, NV. (702) 281-48481 lnfo(ialpha-aiialyticalcom ;:
Report Date

Page 1 of 1
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Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044 . (775) 355-0406 FAX. 1-800-283-1183

Battelle Memorial Institute
505 King Avenue
Columbus, OR 43201
Job#: T0102: 14133

ANALYTICAL REPORT

Attn:
Phone:
Fax:

Chris Zimmerman
(614) 424-3779
(614) 424-3667

Alpha Analytical Number: BMI05102803-06A
Client LD. Number: 1413-MW09

Sampled: 10/27/05
Received: 10/28/05

Analyzed: 11/08/05

Semivo1ati1e Organics by GC/MS
EPAMethod SW8270C

Reporting

Compound Concentration Limit

1 Naphthalene NO 20 IJg/L

2 Acenaphthylene NO 20 IJg/L

3 Acenaphthene NO 20 IJg/L

4 Fluorene NO 20 IJg/L

5 Phenanthrene NO 20 IJg/L

6 Anthracene NO 20 IJg/L

7 Fluoranthene NO 20 IJg/L

8 Pyrene NO 20 IJg/L

9 Benzo( a)anthracene NO 20 IJg/L

10 Chrysene NO 20 IJg/L

11 Benzo(b )f1uoranthene NO 20 IJg/L

12 Benzo(k)f1uoranthene NO 20 IJg/L

13 Benzo( a)pyrene NO 20 IJg/L

14 Indeno(1,2,3-cd)pyrene NO 20 IJg/L

15 Oibenz( a,h )anthracene NO 20 IJg/L

16 Benzo(g,h,i)perylene NO 20 IJg/L

17 Surr: Nitrobenzene-d5 84 %REC

18 Surr: 2-Fluorobiphenyl 70 %REC

19 Surr: 4-Terphenyl-d14 88 %REC

Reporting Limits were increased due to the hydrocaroons present in the sample.

ND = Not Detected~~ /t~~~ D~~
Roger L. Scholl Ph.D.. Laboratory Director. . Rady Gardner, Laboratory Manager. . Walter Hiicliiai~ Quality Assurance Offcer

Sacramento, CA. (916) 366-90891 Las Vegas, NV . (702) 281-48481 info(íalpha-anlyticaLcom
~
Report Date

Page 1 of 1
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Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21. Sparks, Nevada 89431-5778

(775) 355-1044 . (775) 355-0406 FAX. 1-800-283-1183

Battelle Memorial Institute
505 King Avenue
Columbus, OR 43201
Job#: T0102: 14133

ANAL YTICAL REPORT

Attn:
Phone:
Fax:

Chris Zimmerman
(614) 424-3779
(614) 424-3667

Alpha Analytical Number: BMI05102803-07 A
Client I.D. Number: l413-MW09DUP

Sampled: 10/27/05
Received: 10/28/05

Analyzed: 11/08/05

Semivo1atile Organics by GC/MS
EPA Method SW8270C

Reporting

Compound Concentration Limit

1 Naphthalene NO 20 IJg/L

2 Acenaphthylene NO 20 IJg/L

3 Acenaphthene NO 20 IJg/L

4 Fluorene NO 20 IJg/L

5 Phenanthrene NO 20 IJg/L

6 Anthracene NO 20 IJg/L

7 Fluoranthene NO 20 IJg/L

8 Pyrene NO 20 IJg/L

9 Benzo(a)anthracene NO 20 IJg/L

10 Chrysene NO 20 IJg/L

11 Benzo(b )f1uoranthene NO 20 IJg/L

12 Benzo(k)fluoranthene NO 20 IJg/L

13 Benzo(a)pyrene NO 20 IJg/L

14 Indeno(1,2,3-cd)pyrene NO 20 IJg/L

15 Oibenz( a,h )anthracene NO 20 IJg/L

16 Benzo(g,h,i)perylene NO 20 IJg/L

17 Surr: Nitrobenzene-d5 85 %REC

18 Surr: 2-Fluorobiphenyl 68 %REC

19 Surr: 4-Terphenyl-d14 88 %REC

Reportng Limits were increased due to the hydrocarbons present in the sample.

ND = Not Detected~~ /t~~~ D~~
Roger L. Scholl Ph.D., Laboratory Director. . Rady Gardner, Laboratory Manager. . Walter Hinchman, Quality Assurace Offcer

Sacramento, CA' (916) 366-9089 fLa Vegas, NV, (702) 281-4848 f iifo(ßalpha-aia1ytical.com

pf
11110/05

Report Date

Page 1 of 1



Alpha Analytical, Inc.
255 Glendale Ave. . Suite 2l . Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

ANALYTICAL REPORT

Battelle Memorial mstitute
505 King Avenue
Columbus, OH 43201

Attn: Chrs Zimmerman
Phone: (614) 424-3779
Fax: (614) 424-3667

Date Received: 10/28/05

Job#: T0102:14133

Alalinity
EPAMethod 310.1

Parameter Concentration Reporting Date Date

Limt Sampled Analyzed

Client il : 1413-MW04

Lab il : BMI05102803-01A Alalinity, Total (As CaC03 at pH 4.5) 290 1.0 mg/L 10/27/05 1109/05

Client il : 1413-MW05

Lab il : BMI05102803-02A Alalinity, Total (As CaC03 at pH 4.5) 410 1.0 mg/L 10/27/05 11/09/05

Client il : 1413-MW06

Lab il : BMI05102803-03A Alalinity, Total (As CaC03 at pH 4.5) 350 1.0 mg/L 10/27/05 11/09/05

Client il : 1413-MW07

Lab il : BMI05102803-04A Alkaliity, Total (As CaC03 at pH 4.5) 340 1.0 mg/L 10/27/05 11/09/05

Client il ; 1413-MW08

Lab il : BMI05102803-05A Alalinity, Total (As CaC03 at pH 4.5) 340 1.0 mg/L 10/27/05 11/09/05

Client il : 1413-MW09

Lab il : BMI05102803-06A Alalinity, Total (As CaC03 at pH 4.5) 390 1.0 mg/L 10/27/05 11/09/05

Client il : 1413-MW09DUP

Lab il : BMI05102803-07A Alklinity, Total (As CaC03 at pH 4.5) 350 1.0 mgI 10/27/05 11/09/05

~~ /t~¿~ D~~
Roger L. Scholl Ph.D., Laboratory Director' . Rady Gardner, Laboratory Maager' . Walter Hichman, Qualty Assuance Offcer

Sacramento, CA. (916) 366-9089/ La Vegas, NY. (702) 281-4848/ ini¡alpha-anical.com t:
11/10/05

Report Date

TO 102: 14133 Page 1 of 1



A Alpha Analytical, Inc.
255 Glendale Ave.. Suite 2l . Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

ANALYTICAL REPORT

Battelle Memorial Institute
505 King Avenue
Columbus, OH 43201

Attn: Chrs Zimmerman
Phone: (614) 424-3779
Fax: (614) 424-3667

Date Received: 10/28/05

Job#: T0102:14133

Iron by Spectrophotometer

SM3500-Fe D

Parameter

Client il : 1413-MW04

Lab il : BM105102803-01A Iron, Ferrous (+2)

Client il : 1413-MWOS

Lab il : BM105102803-02A Iron, FeITous (+2)

Client il : 1413-MW06

Lab il : BM105102803-03A Iron, F eITOUS (+2)

Client il : 1413-MW07

Lab il : BM105102803-04A Iron, Ferous (+2)

Client il : 1413-MW08

Lab il : BM105102803-05A Iron, FeITous (+2)

Client il : 1413-MW09

Lab il : BM105102803-06A Iron, F eITOUS (+2)

Client il : 1413-MW09DUP

Lab il : BM105102803-07A Iron, FeITous (+2)

Concentration

0.059

Reportg Date Date

Limt Sampled Analyzed

0.050 mglL 10/27/05 10/28/05

0.050 mglL 10/27/05 10/28/05

0.050 mglL 10/27/05 10/28/05

0.050 mglL 10/27/05 10/28/05

0.050 mglL 10/27/05 10/28/05

0.050 mglL 10/27/05 10/28/05

0.050 mglL 10/27/05 10/28/05

ND

ND

ND

ND

ND

ND

ND = Not Detected~~ /t~~~ D~~
Roger L. Scholl Ph.D., Laboratory Director' . Randy Gardner, Labratory Maager' . Walter Hichman, Qualty Assurance Offer

Sacramento, CA. (916) 366-9089 / Las Vegas, NV . (702) 281-4848 / info(íalpha-anaIical.com

)tl0/05
Report Date

T0102:14133 Page 1 of 1



Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21. Sparks, Nevada 89431-5778

(775) 355-l044' (775) 355-0406 FAX. 1-800-283-1183

ANALYTICAL REPORT

Battelle Memorial Institute
505 King Avenue
Columbus,OH 43201

Attn: Chrs Zimmerman
Phone: (614) 424-3779
Fax: (614) 424-3667

Date Received: 10/28/05

Job#: T0102:14133

Total Dissolved Solids (TDS)

EP A Method 160.1 / SM 2540 C

Parameter Concentration Reporting Date Date

Limit Sampled Analyzed

Client il : 1413-MW04

Lab il : BMI05102803-01A Solids, Total Dissolved (TDS) 2,500 25 mglL 10/27/05 ll07/05

Client ID : 1413-MW05

Lab ID : BMI05102803-02A Solids, Total Dissolved (TDS) 5,100 25 mg/L 10/27/05 ll07/05

Client ID : 1413-MW06

Lab il : BMI05102803-03A Solids, Total Dissolved (TDS) 3,400 25 mg/L 10/27/05 11/04/05

Client il : 1413-MW07

Lab il : BMI05102803-04A Solids, Total Dissolved (TDS) 5,400 25 mg/L 10/27/05 11/07/05

Client ID : 1413-MW08

Lab il : BMI05102803-05A Solids, Total Dissolved (TDS) 8,300 50 mglL 10/27/05 11/07/05

Client il : 1413-MW09

Lab ID : BMI05102803-06A Solids, Total Dissolved (TDS) 980 10 mglL 10/27/05 11/04/05

Client ID : 1413-MW09DUP

Lab ID : BMI05102803-07A Solids, Total Dissolved (TDS) 920 10 mglL 10/27/05 11/04/05

~~ /t~~~ D~~
Roger L. Scholl Ph.D.. Laboratory Director' . Randy Gardner, Laboratory Maager' . Walter Hichman, Qualty Assuance Offcer

Sacramento, CA. (916) 366-9089 / La Vegas, NY. (702) 281-4848 / ino(íalpha-anytica.com ~
11110/05

Report Date

T0102:14133 Page 1 of 1



~ Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21. Sparks, Nevada 8943 l-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

ANALYTICAL REPORT

Battelle Memorial Institute
505 King Avenue
Columbus,OH 43201
Job#: T0102:14133

Attn: Chris Zimmerman

Phone: (614) 424-3779
Fax: (614) 424-3667

Anions by Ion Chromatography (IC) EP A Method 300.0 / SW9056

Parameter Concentration Reporting Date Date

Limit Sampled Analyzed

Client ID : 1413-MW04

Lab ID : BMI05102803-01A Nitrite (N02) - N ND 0.25 mg/L 10/27/05 10/28/05

Nitrate (N03) - N 1. 0.25 mg/L 10/27/05 10/28/05

Sulfate (S04) 270 5.0 mglL 10/27/05 11/1 0/05

Client ID : 1413-MW05

Lab ID : BMI05102803-02A Nitrite (N02) - N ND 0.25 mglL 10/27/05 10/28/05

Nitrate (N03) - N ND 0.25 mglL 10/27/05 10/28/05

Sulfate (804) 760 10 mglL 10/27/05 11/10/05

Client ID : 1413-MW06

Lab ID : BMI05102803-03A Nitrite (N02) - N ND 0.25 mglL 10/27/05 10/28/05

Nitrate (N03) - N 1.6 0.25 mg/L 10/27/05 10/28/05

Sulfate (S04) 340 5.0 mg/L 10/27/05 11/10/05

Client ID : 1413-MW07

Lab ID : BMI051 02803 -04A Nitrite (N02) - N ND 0.25 mglL 10/27/05 10/28/05

Nitrate (N03) - N 3.6 0.25 mg/L 10/27/05 10/28/05

Sulfate (S04) 580 10 mglL 10/27/05 11/1 0/05

Client ID: 1413-MW08

Lab ID : BMI05102803-05A Nitrite (N02) - N ND 0.25 mg/L 10/27/05 10/28/05

Nitrate (N03) - N 1.5 0.25 mglL 10/27/05 10/28/05

Sulfate (S04) 910 10 mglL 10/27/05 11/10/05

Client ID : 1413-MW09

Lab 1D : BMI05102803-06A Nitrite (N02) - N ND 0.25 mg/L 10/27/05 10/28/05

Nitrate (N03) - N ND 0.25 mglL 10/27/05 10/28/05

Sulfate (S04) 95 1.0 mglL 10/27/05 10/28/05

Client 1D : 1413-MW09DUP

Lab ID : BMI051 02803-07 A Nitrite (N02) - N ND 0.25 mg/L 10/27/05 10/28/05

Nitrate (N03) - N ND 0.25 mg/L 10/27/05 10/28/05

Sulfate (S04) 87 1.0 mg/L 10/27/05 10/28/05

ND = Not Detected

~~ /t~~~ D~~ 4
11/10/05

Report Date

Roger L. Scholl, Ph.D., Laboratory Director. . Randy Gardner, Laboratory Manager. . Waller Hinchman, Quality Assurance Offcer

Sacramento, CA . (916) 366-9089 / Las Yegas. NY' (702) 281-4848 / info(ialpha-analytical.com

TOI02:l4l33 1 of 1



Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

ANAL YTICAL REPORT

Battelle Memorial Institute
505 King Avenue
Columbus,OH 43201

Chrs Zimmerman
(614) 424-3779

Fax: (614) 424-3667

Date Received: 10/28/05

Attn:
Phone:

Job#: TOI02:14133

Dissolved Metals by ICPMS

EP A Method SW6020

Parameter Concentration Reporting Date Date

Limt Sampled Analyzed

Client il : 1413-MW04

Lab il : BMI05102803-01A Manganese (Mn), Dissolved 0.13 0.0050 mglL 10/27/05 1104/05

Client il : 1413-MW05

Lab il : BMI05102803-02A Manganese (Mn), Dissolved 0.33 0.0050 mglL 10/27/05 11/04/05

Client il : 1413-MW06

Lab il : BMIOS102803-03A Manganese (Mn), Dissolved 0.084 0.0050 mglL 10/27/05 11/04/05

Client il : 1413-MW07

Lab il : BMI05102803-04A Manganese (Mn), Dissolved 0.41 0.0050 mglL 10/27/05 11/04/05

Client il : 1413-MW08

Lab il : BMIOS102803-05A Manganese (Mn), Dissolved 0.44 0.0050 mglL 10/27/05 11/08/05

Client il : 1413-MW09

Lab il : BMI05102803-06A Manganese (Mn), Dissolved 0.55 0.0050 mglL 10/27/05 11/04/05

Client il : 1413-MW09DUP

Lab il : BMI05102803-07A Manganese (Mn), Dissolved 0.40 0.0050 mg/L 10/27/05 11/04/05

~ .J~ /t~sÚ~ D~~
Roger L. Scholl Ph.D., Laharatory Director' . Randy Gardner, Laboratory Maager' . Walter Hichman, Qualty Assurance Offcer

Sacramento. CA. (916) 366-9089 / La Vegas, NY. (702) 281-4848 / ino(iaIpha-anaIyticaI.com

laO/05
Report Date

TO 102: 14133 Page 1 of 1



Alpha Analytical, Inc.
255 Glendale Ave. . Suite 2 1 . Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

ANALYTICAL REPORT

Battelle Memorial Institute
505 King A venue
Columbus, OH 43201

Attn: Chrs Zimmerman
Phone: (614) 424-3779
Fax: (614) 424-3667

Date Received: 10/28/05

Job#: TOI02:14133

Metals by ICPMS

EPAMethod SW6020

Parameter

Client il : 1413-MW04

Lab il : BMI05102803-01A Led (Pb)

Client il : 1413-MW05

Lab il : BMI05102803-02A Lead (Pb)

Client il : 1413-MW06

Lab il : BMI05102803-03A Lead (Pb)

Client il : 1413-MW07

Lab il : BMI05 L02803-04A Lead (Pb)

Client il : 1413-MW08

Lab ID : BMI05102803-05A Led (Pb)

Client il : 1413-MW09

Lab il : BMI05102803-06A Led (Pb)

Client ID : 1413-MW09DUP

Lab il : BMI051 02803-07 A Led (Pb)

Concentration

ND

Reporting Date Date

Limt Sampled Analyzed

0.0050 mglL 10/27/05 11/04/05

0.0050 mg/L 10/27/05 ll04/05

0.0050 mglL 10/27/05 11/04/05

0.0050 mg/L 10/27/05 ll04/05

0.0050 mglL 10/27/05 11/04/05

0.0050 mgI 10/27/05 11/04/05

0.0050 mglL 10/27/05 11/04/05

ND

ND

ND

ND

ND

ND

ND = Not Detected~~ /t~~~ D~~
Roger L. Scholl Ph.D., Laboratory Diecor. . Rady Gardner, Laboratory Maager. . Walter Hinchman. Qualty Assurance Offcer

Sacamento, CA. (916) 366-90891 Las Vegas, NY. (702) 281-48481 info¡¡alpha-analical.coff a.
11/10/05

Report Date

T0102:14133 Page 1 of 1



Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21. Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. l-800-283-1183

ANALYTICAL REPORT

Battelle Memorial Institute
505 King Avenue
Columbus, OR 43201

Chrs Zimmerman
(614) 424-3779

Fax: (614) 424-3667

Date Received: 10/28/05

Attn:
Phone:

Job#: T0102:14133

Dissolved Gases

Modified Method RSK -175 GC/FID

Parameter Concentration Reporting

Limt
Date Date

Sampled Analyzed

10/27/05 10/31/05

10/27/05 10/31/05

10/27/05 10/31/05

10/27/05 10/31/05

10/27/05 10/31/05

10/27/05 10/31105

10/27/05 10/31/05

Client il : 1413-MW04

Lab ID : BMI05102803-01A Methane 0.037 0.010 mglL

Client il : 1413-MW05

Lab ID : BMI05102803-02A Methane 0.52 0.010 mglL

Client ID : 1413-MW06

Lab il : BMI05102803-03A Methane ND 0.010 mglL

Client ID : 1413-MW07

Lab il : BMI05102803-04A Methane ND 0.010 mglL

Client ID : 1413-MW08

Lab ID : BMI05102803-05A Methane ND 0.010 mglL

Client il : 1413-MW09

Lab ID : BMI05102803-06A Methane 0.41 0.010 mglL

Client il : 1413-MW09DUP

Lab il : BMI05102803-07A Methane 0.42 0.010 mglL

ND = Not Detected~~ /t~~~ D~~
Roger L. Scholl Ph.D.. Laboratory Director' . Rady Gardner, Laboratory Maager' . Walter Hinchman, Qualty Assurance Offcer

Sacramento. CA. (916) 366-9089/ Las Vegas, NY. (702) 281-4848 / info(¡alpha-aiytical.com Çl
11/10/05

Report Date

T0102:14133 Page 1 of 1



Alpha Analytical, Inc.
255 Glendale Ave.. Suite 2l . Sparks, Nevada 89431-5778

(775) 355-l044. (775) 355-0406 FAX. l-800-283-1183

ANALYTICAL REPORT

Battelle Memorial Institute
505 King Avenue
Columbus, OH 43201

Attn: Chrs Zimmerman
Phone: (614) 424-3779
Fax: (614) 424-3667

Date Received: 10/28/05

Job#: T0102:14133

Total Organic Carbon as NonPurgeable Organic Carbon

EPA Method SW9060/415.1/SM-531OC

Parameter

Client il : 1413-MW04

Lab il : BMI05102803-01A Total Organic Carbon

Client il : 1413-MW05

Lab il : BMI05102803-02A Total Organic Carbon

Client il : 1413-MW06

Lab il : BMI05102803-03A Total Organic Carbon

Client il : 1413-MW07

Lab il : BMI05102803-04A Total Organic Carbon

Client il : 1413-MW08

Lab il : BMI05102803-05A Total Organic Carbon

Client il : 1413-MW09

Lab il : BMI05102803-06A Total Organic Carbon

Client il : 1413-MW09DUP

Lab il : BMI05102803-07A Total Organic Carbon

Concentration

11

Reporting Date Date

Limt Sampled Analyzed

1.0 mglL 10/27/05 11/04/05

1.0 mglL 10/27/05 11/04/05

1.0 mglL 10/27/05 11/04/05

1.0 mglL 10/27/05 11/04/05

1.0 mglL 10/27/05 11/04/05

4.0 mglL 10/27/05 11/05/05

4.0 mgI 10/27/05 11/1 0/05

18

9.1

14

13

34

25

~~ /t~.#~ D~~ ~
Report Date

Roger L. Scholl Ph.D.. Laboratory Director' . Randy Gardner, Laboratory Maager' . Walter Hinchman, Qualty Assurance Offcer

Sacramento. CA. (916) 366-9089 / Las Vegas. NY' (702) 281-4848 / inoi1alpha-analytieal.com
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Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. l-800-283-1l83

Date: 01-Feb-06

Chris Zimerman
Battelle Memorial Institute
505 King Avenue
Columbus, OR 43201
(614) 424-3779

CASE NARRTIVE

Project:
Work Order:

TOl 02-1413

BMI06011905 Cooler Temp: 4°C

Alpha's Sample ID Client's Sample ID Matrx

06011905-01A
06011905-02A
06011905-03A
06011905-04A
06011905-05A
06011905-06A
06011905-07A
06011905-08A
06011905-09A
06011905-10A

1413-QCTB
1413-QCFB
1413-QCEB

1413-MW04
1413-MW05

1413-MW05DUP

1413-MW06
1413-MW07
1413-MW08
1413-MW09

Aqueous
Aqueous
Aqueous
Aqueous
Aqueous
Aqueous

Aqueous

Aqueous
Aqueous

Aqueous

Enclosed please find the analytical results of the samples received by Alpha Analytical, Inc. under the above mentioned Work Order/Chain-
of-Custody.

Alpha Analytical, Inc. has a formal Quality Assurance/Quality Control program, which is designed to meet or exceed the EP A
requirements. All relevant QC met quality assurance objectives for this project unless otheiwise stated in the footnotes.

If you have any questions with regards to this report, please contact Randy Gardner, Project Manager, at (800) 283-1183.

Roger L. Scholl, Ph.D., Laboratory Director. . Randy Gardner, Laboratory Manager' . Walter Hinchman, Quality Assurance Offcer

Sacramento, CA' (916) 366-9089 / Las Vegas, NV' (702) 498-3312 I Wichita, KS' (316) 722-5890 I info(?alpha.analyticaL.com lof1



Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

Date: 18-Feb-06

Chris Zimerman
Battelle Memorial Institute
505 King Avenue
Columbus, OR 43201
(614) 424-3779

CASE NARRTIVE

Project:
Work Order:

TO 102-1413

BMI0601l852 Cooler Temp: 4°C

Alpha's Sample il Client's Sample il Matrix

06011852-01A
06011852-02A
06011852-03A
06011852-04A
0601 1852-05A
06011852-06A
06011852-07 A

1413-MW04
1413-MW05

1413-MW05DUP
1413-MW06
1413-MW07
1413-MW08
1413-MW09

Aqueous
Aqueous
Aqueous
Aqueous
Aqueous
Aqueous

Aqueous

Enclosed please find the analytical results of the samples received by Alpha Analytical, Inc. under the above mentioned Work Order/Chain-
of-Custody.

Alpha Analytical, Inc. has a formal Quality Assurance/Quality Control program, which is designed to meet or exceed the EP A
requirements. All relevant QC met quality assurance objectives for this project unless otherwise stated in the footnotes.

If you have any questions with regards to ths report, please contact Randy Gardner, Project Manager, at (800) 283-1183.

Roger L. Scholl, Ph.D., Laboratory Director' . Randy Gardner, Laboratoiy Manager' . Walter Hinchman, Quality Assurance Offcer

Sacramento, CA . (916) 366-9089 I Las Vegas, NV . (702) 498-3312 I Wichita, KS . (316) 722-5890 I infb(?alpha-analyticaL.com 10f1



Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044 . (775) 355-0406 FAX. 1-800-283-1183

ANALYTICAL REPORT

Battelle Memorial Institute
505 King Avenue
Columbus,OH 43201

Chrs Zimmerman
(614) 424-3779

Fax: (614) 424-3667

Date Received: 01/19/06

Attn:
Phone:

Job#: T0102-1413

Total Petroleum Hydrocarbons - Extractable (TPH-E) EPA Method SW801SB/DHS LUFT Manual

Parameter Concentration Reporting Date Date

Limit Sampled Analyzed

Client il : 1413-QCEB TPH-E (Diesel) ND 0.050 mg/L 01/17/06 01/20/06
Lab il : BMI06011905-03A TPH-E (Oil) ND 0.50 mg/L 01/17/06 01/20/06

SUIT: Nonane 101 %REC 01/17/06 01/20/06

Client il : 1413-MW04 TPH-E (Diesel) 0.15 0.050 mg/L 01/17/06 01/20/06
Lab il : BMI06011905-04A TPH-E (Oil) ND 0.50 mg/L 01/17/06 01/20/06

SUIT: Nonane 100 %REC 01/17/06 01/20/06

Client il : 1413-MWOS TPH-E (Diesel) 0.23 0.050 mg/L 01/17/06 01/20/06
Lab il : BMI06011905-05A TPH-E (Oil) ND 0.50 mg/L 01/17/06 01/20/06

Surr: Nonane 73 %REC 01/17/06 01/20/06

Client il : 1413-MW05DUP TPH-E (Diesel) 0.24 0.050 mg/L 01/17/06 01/20/06
Lab il : BMI06011905-06A TPH-E (Oil) ND 0.50 mg/L 01/17/06 01/20/06

SUIT: Nonane 86 %REC 01/17/06 01/20/06

Client il : 1413-MW06 TPH-E (Diesel) ND 0.050 mg/L 01/17/06 01/20/06
Lab il : BMI060 11905-07 A TPH-E (Oil) ND 0.50 mg/L 01/17/06 01/20/06

SUIT: Nonane 100 %REC 01/17/06 01/20/06

Client il : 1413-MW07 TPH-E (Diesel) ND 0.050 mg/L 01/17/06 01/21/06
Lab il : BMI06011905-0SA TPH-E (Oil) ND 0.50 mg/L 01/17/06 01/21/06

Sun': Nonane 101 %REC 01/17/06 01/21/06

Client il : 1413-MW08 TPH-E (Diesel) 0.081 0.050 mg/L 01/17/06 01/21/06
Lab il : BMI06011905-09A TPH-E (Oil) ND 0.50 mg/L 01/17/06 01/21/06

SUIT: Nonane 63 %REC 01/17/06 01/21/06

Client il : 1413-MW09 TPH-E (Diesel) 0.36 0.050 mg/L 01/17/06 01/21/06
Lab il : BMI060 11905-1 OA TPH-E (Oil) ND 0.50 mg/L 01/17/06 01/21/06

Surr: Nonane 98 %REC 01/17/06 01/21/06

T0102-1413 Page 1 of2



ND = Not Detected

TOl02-l413

Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21. Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

~~ /t~~~ cC~~
Roger L. Scholl, Ph.D., Laooratory Director. . Randy Gardner, Laboratory Manager. . Walter Hinchman, Quality Assurance Offcer

Sacramento, CA' (916) 366-9089/ Las Vegas, NY. (702) 281-4848 / info(¡alpha-analyticaLcom

~
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Report Date
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Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

ANALYTICAL REPORT

Battelle Memorial Institute
505 King Avenue
Columbus, OR 43201
Job#: T0102-l413

Alpha Analytical Number: BMI06011905-04A
Client LD. Number: 1413-MW04

Att:
Phone:
Fax:

Chris Zimmerman
(614) 424-3779
(614) 424-3667

Sampled: 01/17/06
Received: 01/19/06

Analyzed: 01/23/06

Volatile Organics by GC/MS
EP A Method SW8260B

Reporting Reporting

Compound Concentration Limit Compound Concentration Limit

1 o ichlorodifluoromethane NO 1.0 j.g/L 36 m,p-Xylene NO 0.50 j.g/L
2 Chloromethane NO 2.0 j.g/L 37 Bromoform NO 1.0 j.g/L
3 Vinyl chloride NO 1.0 j.g/L 38 Styrene NO 1.0 j.g/L
4 Chloroethane NO 1.0 j.g/L 39 o-Xylene NO 0.50 j.g/L
5 Bromomethane NO 2.0 j.g/L 40 1,1,2,2-Tetrachloroethane NO 1.0 j.g/L
6 T richlorofl uoromethane NO 1.0 j.g/L 41 1,2.3-Trichloropropane NO 2.0 j.g/L
7 1,1-0ichloroethene NO 1.0 j.g/L 42 Isopropylbenzene NO 1.0 j.g/L
8 Oichloromethane NO 2.0 j.g/L 43 Bromobenzene NO 1.0 j.g/L
9 trans-1,2-0ichloroethene NO 1.0 j.g/L 44 n-Propylbenzene NO 1.Ò j.g/L
10 Methyl tert-butyl ether (MTBE) NO 0.50 j.g/L 45 4-Chlorotoluene NO 1.0 j.g/L
11 1,1-0ichloroethane NO 1.0 j.g/L 46 2-Chlorotoluene NO 1.0 j.g/L
12 cis-1,2-0ichloroethene NO 1.0 j.g/L 47 1,3,5-Trimethylbenzene NO 1.0 j.g/L
13 Bromochloromethane NO 1.0 j.g/L 48 tert-Butylbenzene NO 1.0 j.g/L
14 Chloroform NO 1.0 j.g/L 49 1,2A-Trimethylbenzene NO 1.0 j.g/L
15 2,2-0ichloropropane NO 1.0 j.g/L 50 sec-B utyl benzene NO 1.0 j.g/L
16 1.2-0ichloroethane NO 1.0 j.g/L 51 1,3-0ichlorobenzene NO 1.0 j.g/L
17 1 .1 .1- Trichloroethane NO 1.0 j.g/L 52 1 A-Dichlorobenzene NO 1.0 j.g/L
18 1,1-0ichloropropene NO 1.0 j.g/L 53 4-lsopropyltoluene NO 1.0 j.g/L
19 Carbon tetrachloride NO 1.0 j.g/L 54 1,2-0ichlorobenzene NO 1.0 j.g/L
20 Benzene NO 0.50 j.g/L 55 n-Butylbenzene NO 1.0 j.g/L
21 Oibromomethane NO 1.0 j.g/L 56 1 ,2-0ibromo-3-chloropropane (OBCP) NO 5.0 j.g/L
22 1,2-0ichloropropane NO 1.0 j.g/L 57 1,2A-Trichlorobenzene NO 2.0 j.g/L
23 Trichloroethene NO 1.0 j.g/L 58 Naphthalene NO 2.0 j.g/L
24 Bromodichloromethane NO 1.0 j.g/L 59 Hexachlorobutadiene NO 2.0 j.g/L
25 cis-1,3-0ichloropropene NO 1.0 j.g/L 60 1,2,3-Trichlorobenzene NO 2.0 j.g/L
26 trans-1.3-0ichloropropene NO 1.0 j.g/L 61 Surr: 1,2-0ichloroethane-d4 99 %REC
27 1,1,2- Trichloroethane NO 1.0 j.g/L 62 Surr: Toluene-d8 98 %REC
28 Toluene NO 0.50 j.g/L 63 Surr: 4-Bromofluorobenzene 94 %REC
29 1,3-0ichloropropane NO 1.0 j.g/L
30 Oibromochloromethane NO 1.0 j.g/L
31 1 ,2-0ibromoethane (EOB) NO 2.0 j.g/L
32 T etrachloroethene NO 1.0 j.g/L
33 1,1,1.2- Tetrachloroethane NO 1.0 j.g/L
34 Chlorobenzene NO 1.0 j.g/L
35 Ethylbenzene NO 0.50 j.g/L

*No Benzene was observed above an estimated reporting limit of 0.25 Ilg/L.

~~ /t~~~ D~~ i¡r
ND = Not Detected

Roger L. SchoU, Ph.D., Laboratory Director' . Randy Gardner, Laboratory Manager' . Walter Hinchm, Quality Assurance Offcer

Sacramento, CA . (916) 366-9089/ Las Vegas, NV . (702) 281-4848 / info(¡alpha-analytical.cnm
2/1/06

Report Date

Page 1 of 1



Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21. Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

ANALYTICAL REPORT

Battelle Memorial Institute
505 King Avenue
Columbus, OR 43201
Job#: TOl02-1413

Alpha Analytical Number: BMI06011905-05A
Client J.D. Number: l413-MW05

Att:
Phone:
Fax:

Chris Zimerman
(614) 424-3779
(614) 424-3667

Sampled: 01/17/06
Received: 01/19/06

Analyzed: 01/23/06

Volatile Organics by GC/MS
EP A Method SW8260B

Reporting Reporting
Compound Concentration Limit Compound Concentration Limit

1 Dichlorod if i uorometha ne ND 1.0 ~g/L 36 m,p-Xylene ND 0.50 ~g/L
2 Chloromethane ND 2.0 ~g/L 37 Bromoform ND 1.0 ~g/L
3 Vinyl chloride ND 1.0 ~g/L 38 Styrene ND 1.0 ~g/L
4 Chloroethane ND 1.0 ~g/L 39 o-Xylene ND 0.50 ~g/L
5 Bromomethane ND 4.0 ~g/L 40 1,1,2,2-Tetrachloroethane ND 1.0 ~g/L
6 T richlorofl uoromethane ND 1.0 ~g/L 41 1,2,3-Trichloropropane ND 4.0 ~g/L
7 1.1-Dichloroethene ND 1.0 ~g/L 42 Isopropylbenzene ND 1.0 ~g/L
8 Dichloromethane ND 4.0 ~g/L 43 Bromobenzene ND 1.0 ~g/L
9 trans-1.2-Dichloroethene ND 1.0 ~g/L 44 n-Propylbenzene ND 1.0 ~g/L
10 Methyl tert-butyl ether (MTBE) ND 0.50 ~g/L 45 4-Chlorotoluene ND 1.0 ~g/L
11 1 ,1-Dichloroethane ND 1.0 ~g/L 46 2-Chlorotoluene ND 1.0 ~g/L
12 cis-1 ,2-Dichloroethene ND 1.0 ~g/L 47 1,3,5-Trimethylbenzene ND 1.0 ~g/L
13 Bromochloromethane ND 1.0 ~g/L 48 tert-Butylbenzene ND 1.0 ~g/L
14 Chloroform ND 1.0 ~g/L 49 1,2,4-Trimethylbenzene ND 1.0 ~g/L
15 2,2-Dichloropropane ND 1.0 ~g/L 50 sec-Butylbenzene ND 1.0 ~g/L
16 1,2-Dichloroethane ND 1.0 ~g/L 51 1,3-Dichlorobenzene ND 1.0 ~g/L
17 1 ,1 ,1- Trichloroethane ND 1.0 ~g/L 52 1,4-Dichlorobenzene ND 1.0 ~g/L
18 1,1-Dichloropropene ND 1.0 ~g/L 53 4-lsopropyltoluene ND 1.0 ~g/L
19 Carbon tetrachloride ND 1.0 ~g/L 54 1,2-Dichlorobenzene ND 1.0 ~g/L
20 Benzene 0.54 0.50 ~g/L 55 n-Butylbenzene ND 1.0 ~g/L
21 Dibromomethane ND 1.0 ~g/L 56 1 ,2-Dibromo-3-chloropropane (DBCP) ND 6.0 ~g/L
22 1,2-Dichloropropane ND 1.0 ~g/L 57 1,2,4-Trichlorobenzene ND 4.0 ~g/L
23 T richloroethene ND 1.0 ~g/L 58 Naphthalene ND 4.0 ~g/L
24 Bromodichloromethane ND 1.0 ~g/L 59 Hexachlorobutadiene ND 4.0 ~g/L
25 cis-1,3-Dichloropropene ND 1.0 ~g/L 60 1,2,3-Trichlorobenzene ND 4.0 ~g/L
26 trans-1,3-Dichloropropene ND 1.0 ~g/L 61 Surr: 1,2-Dichloroethane-d4 102 %REC
27 1,1,2-Trichloroethane ND 1.0 ~g/L 62 Surr: Toluene-d8 96 %REC
28 Toluene ND 0.50 ~g/L 63 Surr: 4-Bromofluorobenzene 94 %REC
29 1,3-Dichloropropane ND 1.0 ~g/L
30 Dibromochloromethane ND 1.0 ~g/L
31 1 ,2-Dibromoethane (EDB) ND 4.0 ~g/L
32 Tetrachloroethene ND 1.0 ~g/L
33 1,1,1,2-Tetrachloroethane ND 1.0 ~g/L
34 Chlorobenzene ND 1.0 ~g/L
35 Ethylbenzene ND 0.50 ~g/L

Some Reporting Limits were increased due to sample foaming.

~~ /t~~~ D~~ lrND = Not Detected

Roger L. Scholl, Ph.D., Laboratory Director' . Randy Gardner, Laboratory Manager. . Walter Hinchman, Quality Assurance Offcer

Sacramento, CA . (916) 366-9089/ Las Vegas, NY . (702) 281-4848 / info(ialpha-analyticaLcom 2/1/06

Report Date
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A
Alpha Analytical, Inc.

255 Glendale Ave. . Suite 21. Sparks, Nevada 8943l-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

ANALYTICAL REPORT

Battelle Memorial Institute Att: Chris Zimmerman
505 King Avenue Phone: (614) 424-3779
Columbus, OR 43201 Fax: (614) 424-3667
Job#: T0102-1413

Alpha Analytical Number: BMI06011905-06A Sampled: 01/17/06
Client J.D. Number: 1413-MW05DUP Received: 01/19/06

Analyzed: 01/23/06

Volatile Organics by GC/MS
EP A Method SW8260B

Reporting Reporting
Compound Concentration Limit Compound Concentration Limit

1 D ichlorod ifluoromethane ND 1.0 jJg/L 36 m.p-Xylene ND 0.50 jJg/L
2 Chloromethane ND 2.0 jJg/L 37 Bromoform ND 1.0 jJg/L
3 Vinyl chloride ND 1.0 jJg/L 38 Styrene ND 1.0 jJg/L
4 Chloroethane ND 1.0 jJg/L 39 o-Xylene ND 0.50 jJg/L
5 Bromomethane ND 4.0 jJg/L 40 1,1,2,2-Tetrachloroethane ND 1.0 jJg/L
6 T richlorofl uoromethane ND 1.0 jJg/L 41 1,2,3-Trichloropropane ND 4.0 jJg/L
7 1,1-Dichloroethene ND 1.0 jJg/L 42 Isopropylbenzene ND 1.0 jJg/L
8 Dichloromethane ND 4.0 jJg/L 43 Bromobenzene ND 1.0 jJg/L
9 trans-1,2-Dichloroethene ND 1.0 jJg/L 44 n-Propylbenzene ND 1.0 jJg/L
10 Methyl tert-butyl ether (MTBE) ND 0.50 jJg/L 45 4-Chlorotoluene ND 1.0 jJg/L
11 1,1-Dichloroethane ND 1.0 jJg/L 46 2-Chiorotoluene ND 1.0 jJg/L
12 cis-1,2-Dichloroethene ND 1.0 jJg/L 47 1.3,5-Trimethyibenzene ND 1.0 jJg/L
13 Bromochioromethane ND 1.0 jJg/L 48 tert-Butylbenzene ND 1.0 jJg/L
14 Chloroform ND 1.0 jJg/L 49 1,2,4-Trimethylbenzene ND 1.0 jJg/L
15 2,2-Dichloropropane ND 1.0 jJg/L 50 sec-Butylbenzene ND 1.0 jJg/L
16 1.2-Dichioroethane ND 1.0 jJg/L 51 1.3-Dichlorobenzene ND 1.0 jJg/L
17 1,1,1-Trichloroethane ND 1.0 jJg/L 52 1,4-Dichlorobenzene ND 1.0 jJg/L
18 1,1-Dichloropropene ND 1.0 jJg/L 53 4-lsopropyltoluene ND 1.0 jJg/L
19 Carbon tetrachloride ND 1.0 jJg/L 54 1 ,2-Dichlorobenzene ND 1.0 jJg/L
20 Benzene 0.52 0.50 jJg/L 55 n-Butylbenzene ND 1.0 jJg/L
21 Dibromomethane ND 1.0 jJg/L 56 1 ,2-Dibromo-3-chloropropane (DBCP) ND 6.0 jJg/L
22 1,2-Dichloropropane ND 1.0 jJg/L 57 1,2,4-Trichlorobenzene ND 4.0 jJg/L
23 Trichloroethene ND 1.0 jJg/L 58 Naphthalene ND 4.0 jJg/L
24 Bromodichloromethane ND 1.0 jJg/L 59 Hexachlorobutadiene ND 4.0 jJg/L
25 cis-1,3-Dichloropropene ND 1.0 jJg/L 60 1,2,3-Trichlorobenzene ND 4.0 jJg/L
26 trans-1,3-Dichloropropene ND 1.0 jJg/L 61 Surr: 1,2-Dichloroethane-d4 101 %REC
27 1,1,2-Trichloroethane ND 1.0 jJg/L 62 Surr: Toluene-d8 97 %REC
28 Toluene ND 0.50 jJg/L 63 Surr: 4-Bromofluorobenzene 97 %REC
29 1,3-Dichloropropane ND 1.0 jJg/L
30 Dibromochloromethane ND 1.0 jJg/L
31 1 ,2-Dibromoethane (EDB) ND 4.0 jJg/L
32 T etrachloroethene ND 1.0 jJg/L
33 1 ,1 ,1 ,2- Tetrachloroethane ND 1.0 jJg/L
34 Chlorobenzene ND 1.0 jJg/L
35 Ethylbenzene ND 0.50 jJg/L

Some Reporting Limits were increased due to sample foaming.

~~ /t~~~ D~~ lrND = Not Detected

Roger L. Schon, Ph.D., Laboratory Director' . Randy Gardner, Laboratory Manager. . Walter Hinchman, Quality Assurance Offcer

Sacramento, CA . (916) 366-9089/ Las Vegas, NY . (702) 281-4848/ info0)alpha-analyticaLcom 2/1/06

Report Date
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Alpha Analytical, Inc.
255 Glendale Ave. . Suite 2l . Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

ANALYTICAL REPORT

Battelle Memorial Institute
505 King Avenue
Columbus, OR 43201
Job#: TOI02-l413

Alpha Analytical Number: BMI060 11905-07 A
Client LD. Number: 1413-MW06

Att:
Phone:
Fax:

Chris Zimermn
(614) 424-3779
(614) 424-3667

Sampled: 01/17/06
Received: 01/19/06

Analyzed: 01/23/06

Volatile Organics by GCIMS
EP A Method SW8260B

Reporting Reporting
Compound Concentration Limit Compound Concentration Limit

1 D ichlorod ifluoromethane ND 1.0 ~g/L 36 m,p-Xylene ND 0.50 ~g/L
2 Chloromethane ND 2.0 ~g/L 37 Bromoform ND 1.0 ~g/L
3 Vinyl chloride ND 1.0 ~g/L 38 Styrene ND 1.0 ~g/L
4 Chloroethane ND 1.0 ~g/L 39 o-Xylene ND 0.50 ~g/L
5 Bromomethane ND 2.0 ~g/L 40 1.1.2,2-Tetrachloroethane ND 1.0 ~g/L
6 T richlorofl uoromethane ND 1.0 ~g/L 41 1,2,3-Trichloropropane ND 2.0 ~g/L
7 1.1-Dichloroethene ND 1.0 ~g/L 42 Isopropyl benzene ND 1.0 ~g/L
8 Dichloromethane ND 2.0 ~g/L 43 Bromobenzene ND 1.0 ~g/L
9 trans-1,2-Dichloroethene ND 1.0 ~g/L 44 n-Propylbenzene ND 1.0 ~g/L
10 Methyl tert-butyl ether (MTBE) ND 0.50 ~g/L 45 4-Chlorotoluene ND 1.0 ~g/L
11 1,1-Dichloroethane ND 1.0 ~g/L 46 2-Chlorotoluene ND 1.0 ~g/L
12 cis-1 ,2-Dichloroethene ND 1.0 ~g/L 47 1,3,5-Trimethylbenzene ND 1.0 ~g/L
13 Bromochloromethane ND 1.0 ~g/L 48 tert-Butylbenzene ND 1.0 ~g/L
14 Chloroform ND 1.0 ~g/L 49 1,2,4-Trimethylbenzene ND 1.0 ~g/L
15 2,2-Dichloropropane ND 1.0 ~g/L 50 sec-Butylbenzene ND 1.0 ~g/L
16 1,2-Dichloroethane ND 1.0 ~g/L 51 1,3-Dichlorobenzene ND 1.0 ~g/L
17 1 .1.1- Trichloroethane ND 1.0 ~g/L 52 1 ,4-Dichlorobenzene ND 1.0 ~g/L
18 1,1-Dichloropropene ND 1.0 ~g/L 53 4-lsopropyltoluene ND 1.0 ~g/L
19 Carbon tetrachloride ND 1.0 ~g/L 54 1,2-Dichlorobenzene ND 1.0 ~g/L
20 Benzene ND 0.50 ~g/L 55 n-Butylbenzene ND 1.0 ~g/L
21 Dibromomethane ND 1.0 ~g/L 56 1 ,2-Dibromo-3-chloropropane (DBCP) ND 5.0 ~g/L
22 1,2-Dichloropropane ND 1.0 ~g/L 57 1,2,4-Trichlorobenzene ND 2.0 ~g/L
23 Trichloroethene ND 1.0 ~g/L 58 Naphthalene ND 2.0 ~g/L
24 Bromodichloromethane ND 1.0 ~g/L 59 Hexachlorobutadiene ND 2.0 ~g/L
25 cis-1,3-Dichloropropene ND 1.0 ~g/L 60 1,2,3-Trichlorobenzene ND 2.0 ~g/L
26 trans-1,3-Dichloropropene ND 1.0 ~g/L 61 Surr: 1,2-Dichloroethane-d4 102 %REC
27 1.1,2-Trichloroethane ND 1.0 ~g/L 62 Surr: Toluene-d8 94 %REC
28 Toluene ND 0.50 ~g/L 63 Surr: 4-Bromofluorobenzene 98 %REC
29 1,3-Dichloropropane ND 1.0 ~g/L
30 Dibromochloromethane ND 1.0 ~g/L
31 1.2-Dibromoethane (EDB) ND 2.0 ~g/L
32 T etrachloroethene ND 1.0 ~g/L
33 1 ,1 , 1 ,2- Tetrachloroethane ND 1.0 ~g/L
34 Chlorobenzene ND 1.0 ~g/L
35 Ethylbenzene ND 0.50 ~g/L

*No Benzene was observed above an estimated reporting limit of 0.25 ¡.g/L.

~~ /t~~~ D~~ ~ND = Not Detected

Roger L. Scholl, Ph.D., Laboratoiy Director. . Randy Gardner, Laboratory Manager. . Walter Hinchman, Quality Assurance Offcer

Sacramento. CA. (916) 366-9089/ Las Vegas. NY. (702) 281-4848/ info§alpha-analyiical.com 2/1/06

Report Date
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Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

ANALYTICAL REPORT

Battelle Memorial Institute Att: Chris Zimmerman
505 King Avenue Phone: (614) 424-3779
Columbus, OR 43201 Fax: (614) 424-3667
Job#: TOI02-1413

Alpha Analytical Number: BMI06011905-08A Sampled: OL/17/06
Client I.D. Number: 1413-MW07 Received: 01/19/06

Analyzed: 01/23/06

Volatile Organics by GC/MS
EP A Method SW8260B

Reporting Reporting
Compound Concentration Limit Compound Concentration Limit

1 D ichlorod ifi uoromethane ND 1.0 ¡ig/L 36 m,p-Xylene ND 0.50 ¡ig/L
2 Chloromethane ND 2.0 ¡ig/L 37 Bromoform ND 1.0 ¡ig/L
3 Vinyl chloride ND 1.0 ¡ig/L 38 Styrene ND 1.0 ¡ig/L
4 Chloroethane ND 1.0 ¡ig/L 39 o-Xylene ND 0.50 ¡ig/L
5 Bromomethane ND 2.0 ¡ig/L 40 1.1,2,2-Tetrachloroethane ND 1.0 ¡ig/L
6 T richlorofi uoromethane ND 1.0 ¡ig/L 41 1,2,3-Trichloropropane ND 2.0 ~g/L
7 1,1-Dichloroethene ND 1.0 ¡ig/L 42 Isopropyl benzene ND 1.0 ¡ig/L
8 Dichloromethane ND 2.0 ¡ig/L 43 Bromobenzene ND 1.0 ¡ig/L
9 trans-1,2-Dichloroethene ND 1.0 ¡ig/L 44 n-Propylbenzene ND 1.0 ¡ig/L
10 Methyl tert-butyl ether (MTBE) ND 0.50 ¡ig/L 45 4-Chlorotoluene ND 1.0 ¡ig/L
11 1 ,1-Dichloroethane ND 1.0 ¡ig/L 46 2-Chlorotoluene ND 1.0 ¡ig/L
12 cis-1,2-Dichloroethene ND 1.0 ¡ig/L 47 1,3,5-Trimethylbenzene ND 1.0 ~g/L
13 Bromochloromethane ND 1.0 ¡ig/L 48 tert-Butylbenzene ND 1.0 ¡ig/L
14 Chloroform ND 1.0 ¡ig/L 49 1,204- T rimethylbenzene ND 1.0 ¡ig/L
15 2.2-Dichloropropane ND 1.0 ¡ig/L 50 sec-Butylbenzene ND 1.0 ¡ig/L
16 1,2-Dichloroethane ND 1.0 ¡ig/L 51 1,3-Dlchlorobenzene ND 1.0 ¡ig/L
17 1,1,1-Trichloroethane ND 1.0 ¡ig/L 52 1 A-Dichlorobenzene ND 1.0 ¡ig/L
18 1,1-Dichloropropene ND 1.0 ¡ig/L 53 4-lsopropyltoluene ND 1.0 ¡ig/L
19 Carbon tetrachloride ND 1.0 ¡ig/L 54 1,2-Dichlorobenzene ND 1.0 ¡ig/L
20 Benzene ND 0.50 ¡ig/L 55 n-Butylbenzene ND 1.0 ~g/L
21 Dibromomethane ND 1.0 ¡ig/L 56 1,2-Dibromo-3-chloropropane (DBCP) ND 5.0 ¡ig/L
22 1,2-Dichloropropane ND 1.0 ¡ig/L 57 1,2A-Trichlorobenzene ND 2.0 ¡ig/L
23 Trichloroethene ND 1.0 ¡ig/L 58 Naphthalene ND 2.0 ¡ig/L
24 Bromodichloromethane ND 1.0 ¡ig/L 59 Hexachlorobutadiene ND 2.0 ¡ig/L
25 cis-1,3-Dichloropropene ND 1.0 ¡ig/L 60 1,2,3-Trichlorobenzene ND 2.0 ¡ig/L
26 trans-1,3-Dichloropropene ND 1.0 ¡ig/L 61 Surr: 1,2-Dichloroethane-d4 103 %REC
27 1,1,2-Trichloroethane ND 1.0 ¡ig/L 62 Surr: Toluene-d8 96 %REC
28 Toluene ND 0.50 ¡ig/L 63 Surr: 4-Bromofiuorobenzene 97 %REC
29 1,3-Dichloropropane ND 1.0 ¡ig/L
30 Dibromochloromethane ND 1.0 ¡ig/L
31 1,2-Dibromoethane (EDB) ND 2.0 ¡ig/L
32 T elrachloroethene ND 1.0 ¡ig/L
33 1,1,1,2-Tetrachloroethane ND 1.0 ¡ig/L
34 Chlorobenzene ND 1.0 ¡ig/L
35 Ethylbenzene ND 0.50 ¡ig/L

*No Benzene was observed above an estimated reporting limit of 0.25 ¡ig/L.

ND = Not Detected~~ /t~~~ D~~ r-
Roger L. Scholl, Ph.D., Laboratory Director' . Randy Gardner, Laboratory Manager' . Walter Hinchmn, Quality Assurance Offcer

Sacramento. CA' (916) 366-90891 Las Vegas, NY' (702) 281-48481 info(ialpha-analytical.com 2/1/06

Report Date

Page 1 of 1



Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21. Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. l-800-283-l l83

ANALYTICAL REPORT

Battelle Memorial Institute
505 King Avenue
Columbus, OR 43201
Job#: T0102-1413

Alpha Analytical Number: BM106011905-09A
Client LD. Number: 1413-MW08

Att:
Phone:
Fax:

Chris Zimerman
(614) 424-3779
(614) 424-3667

Sampled: 01/17/06
Received: 01/19/06

Analyzed: 01/23/06

Volatile Organics by GC/MS
EP A Method SW8260B

Reporting Reporting
Compound Concentration Limit Compound Concentration Limit

1 Dichlorodifluoromethane NO 1.0 ¡.g/L 36 m,p-Xylene NO 0.50 ¡.g/L
2 Chloromethane NO 2.0 ¡.g/L 37 Bromoform NO 1.0 ¡.g/L
3 Vinyl chloride NO 1.0 ¡.g/L 38 Styrene NO 1.0 ¡.g/L
4 Chloroethane NO 1.0 ¡.g/L 39 o-Xylene NO 0.50 ¡.g/L
5 Bromomethane NO 4.0 ¡.g/L 40 1,1,2,2-Tetrachloroethane NO 1.0 ¡.g/L
6 T richlorofluoromethane NO 1.0 ¡.g/L 41 1.2,3-Trichioropropane NO 4.0 ¡.g/L
7 1.1-Dichloroethene NO 1.0 ¡.g/L 42 Isopropyl benzene NO 1.0 ¡.g/L
8 Dichloromethane NO 4.0 ¡.g/L 43 Bromobenzene NO 1.0 ¡.g/L
9 trans-1,2-Dichloroethene NO 1.0 ¡.g/L 44 n-Propylbenzene NO 1.0 ¡.g/L
10 Methyl tert-butyl ether (MTBE) NO 0.50 ¡.g/L 45 4-Chlorotoluene NO 1.0 ¡.g/L
11 1,1 'Dichloroethane NO 1.0 ¡.g/L 46 2-Chlorotoluene NO 1.0 ¡.g/L
12 cis-1,2-Dichloroethene NO 1.0 ¡.g/L 47 1.3,5-Trimethylbenzene NO 1.0 ¡.g/L
13 Bromochloromethane NO 1.0 ¡.g/L 48 tert-Butylbenzene NO 1.0 ¡.g/L
14 Chloroform NO 1.0 ¡.g/L 49 1,2,4-Trimethylbenzene NO 1.0 ¡.g/L
15 2,2-Dichloropropane NO 1.0 ¡.g/L 50 sec-Butylbenzene NO 1.0 ¡.g/L
16 1.2-Dichloroethane NO 1.0 ¡.g/L 51 1,3-Dichlorobenzene NO 1.0 ¡.g/L
17 1,1.1-Trichloroethane NO 1.0 ¡.g/L 52 1,4-Dichlorobenzene NO 1.0 ¡.g/L
18 1,1-Dichloropropene NO 1.0 ¡.g/L 53 4-lsopropyltoluene NO 1.0 ¡.g/L
19 Carbon tetrachloride NO 1.0 ¡.g/L 54 1 ,2-Dichlorobenzene NO 1.0 ¡.g/L
20 Benzene NO 0.50 ¡.g/L 55 n-Butylbenzene NO 1.0 ¡.g/L
21 Dibromomethane NO 1.0 ¡.g/L 56 1 ,2-Dibromo-3-chloropropane (DBCP) ND 6.0 ¡.g/L
22 1,2-Dichloropropane ND 1.0 ¡.g/L 57 1,2,4-Trichlorobenzene ND 4.0 ¡.g/L
23 Trichloroethene ND 1.0 ¡.g/L 58 Naphthalene ND 4.0 ¡.g/L
24 Bromodichloromethane ND 1.0 ¡.g/L 59 Hexachlorobutadiene ND 4.0 ¡.g/L
25 cis-1,3-Dichloropropene ND 1.0 ¡.g/L 60 1,2,3-Trichlorobenzene ND 4.0 ¡.g/L
26 trans-1,3-Dichloropropene ND 1.0 ¡.g/L 61 Surr: 1,2-Dichloroethane-d4 102 %REC
27 1,1,2-Trichloroethane ND 1.0 ¡.g/L 62 Surr: Toluene-d8 95 %REC
28 Toluene ND 0.50 ¡.g/L 63 Surr: 4-Bromofluorobenzene 97 %REC
29 1,3-Dichloropropane ND 1.0 ¡.g/L
30 Dibromochloromethane ND 1.0 ¡.g/L
31 1 ,2-Dibromoethane (EDB) NO 4.0 ¡.g/L
32 T etrachloroethene ND 1.0 ¡.g/L
33 1 ,1,1 .2- Tetrachloroethane ND 1.0 ¡.g/L
34 Chlorobenzene ND 1.0 ¡.g/L
35 Ethylbenzene ND 0.50 ¡.g/L

Some Reporting Limits were increased due to sample foaming.

-No Benzene was observed above an estimated reporting limit of 0.25 ¡ig/L.

ND = Not Detected~~ /t~~~ D~~ ¿-
Roger L. Scholl. Ph.D., Laboratory Director. . Randy Gardner, Laboratory Manager. . Walter Hinchm, Quality Assurance Offcer

Sacramento. CA' (916) 366-9089/ Las Vegas, NY. (702) 281-4848 / info(ialpha-analytica1.com 2/1106

Report Date

Page 1 of 1



Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

ANALYTICAL REPORT

Battelle Memorial Institute
505 King Avenue
Columbus, OR 43201
Job#: TOl02-1413

Alpha Analytcal Number: BMI06011905-1OA
Client I.D. Number: 1413-MW09

Att:
Phone:
Fax:

Chris Zimerman
(614) 424-3779
(614) 424-3667

Sampled: 01/17/06
Received: 01/19/06

Analyzed: 01/23/06

Volatie Organics by GC/MS
EP A Method SW8260B

Reporting Reporting
Compound Concentration Limit Compound Concentration Limit

1 o ichlorodifl uoromethane NO 2.0 ~g/L 36 m,p-Xylene NO 1.0 ~g/L
2 Chloromethane NO 4.0 ~g/L 37 Bromoform NO 2.0 ~g/L
3 Vinyl chloride NO 2.0 ~g/L 38 Styrene NO 2.0 ~g/L
4 Chloroethane NO 2.0 ~g/L 39 o-Xylene NO 1.0 ~g/L
5 Bromomethane NO 8.0 ~g/L 40 1,1,2,2-Tetrachloroethane NO 2.0 ~g/L
6 Trichloroftuoromethane NO 2.0 ~g/L 41 1,2,3-Trichloropropane NO 8.0 ~g/L
7 1,1-Dichloroethene NO 2.0 ~g/L 42 Isopropyl benzene NO 2.0 ~g/L
8 Dichloromethane NO 8.0 ~g/L 43 Bromobenzene NO 2.0 ~g/L
9 trans-1,2-Dichloroethene NO 2.0 ~g/L 44 n-Propylbenzene NO 2.0 ~g/L
10 Methyl tert-butyl ether (MTBE) NO 1.0 ~g/L 45 4-Chlorotoluene NO 2.0 ~g/L
11 1,1-Dichloroethane NO 2.0 ~g/L 46 2-Chlorotoluene NO 2.0 ~g/L
12 cis-1,2-Dichloroethene NO 2.0 ~g/L 47 1,3,5-Trimethylbenzene NO 2.0 ~g/L
13 Bromochloromethane NO 2.0 ~g/L 48 tert-Butylbenzene NO 2.0 ~g/L
14 Chloroform NO 2.0 ~g/L 49 1,2,4-Trimethylbenzene NO 2.0 ~g/L
15 2,2-Dichloropropane NO 2.0 ~g/L 50 sec-Butylbenzene NO 2.0 ~g/L
16 1,2-Dichloroethane NO 2.0 ~g/L 51 1,3-Dichlorobenzene NO 2.0 ~g/L
17 1 ,1,1- Trichloroethane NO 2.0 ~g/L 52 1,4-Dichlorobenzene NO 2.0 ~g/L
18 1,1-Dichloropropene NO 2.0 ~g/L 53 4-lsopropyltoluene NO 2.0 ~g/L
19 Carbon tetrachloride NO 2.0 ~g/L 54 1,2-Dichlorobenzene NO 2.0 ~g/L
20 Benzene NO 1.0 ~g/L 55 n-Butylbenzene NO 2.0 ~g/L
21 Dibromomethane NO 2.0 ~g/L 56 1.2-Dibromo-3-chloropropane (DBCP) NO 12 ~g/L
22 1,2-Dichloropropane NO 2.0 ~g/L 57 1,2,4-Trichlorobenzene NO 8.0 ~g/L
23 Trichloroethene NO 2.0 ~g/L 58 Naphthalene NO 8.0 ~g/L
24 Bromodithloromethane NO 2.0 ~g/L 59 Hexachlorobutadiene NO 8.0 ~g/L
25 cis-1,3-Dichloropropene NO 2.0 ~g/L 60 1,2.3-Trichlorobenzene NO 8.0 ~g/L
26 trans-1,3-Dichloropropene NO 2.0 ~g/L 61 Surr: 1,2-Dichloroethane-d4 100 %REC
27 1.1,2- Trichloroethane NO 2.0 ~g/L 62 Surr: Toluene-d8 98 %REC
28 Toluene NO 1.0 ~g/L 63 Surr: 4-Bromofluorobenzene 96 %REC
29 1,3-Dichloropropane NO 2.0 ~g/L
30 Dibromochloromethane NO 2.0 ~g/L
31 1 ,2-Dibromoethane (EDB) NO 8.0 ~g/L
32 T etrachloroethene NO 2.0 ~g/L
33 1,1,1,2- Tetrachloroethane NO 2.0 ~g/L
34 Chlorobenzene NO 2.0 ~g/L
35 Ethylbenzene NO 1.0 ~g/L

Reporting Limits were increased due to sample foaming.

*No Benzene was observed above an estimated reporting limit of 0.5 Ilg/L.

ND = Not Detected~~ /t~~~ D~~ ;r
Roger L. Scholl, Ph.D., Laboratoiy Director. . Rady Gardner, Laboratory Manager. . Walter Hinclun, Quality Assurance Offcer

Sacramento, CA. (916) 366-9089/ Las Vegas, NV. (702) 281-4848 / info(¡alpha-analyticaLcom 2/1/06

Report Date

Page 1 of 1



Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21. Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. l-800-283-1183

ANALYTICAL REPORT

Battelle Memorial Institute
505 King Avenue
Columbus, OR 43201
Job#: TOl02-1413

Alpha Analytical Number: BM106011905-01A
Client I.D. Number: 1413-QCTB

Att:
Phone:
Fax:

Chris Zimmerman

(614) 424-3779
(6l4) 424-3667

Sampled: 01/17/06
Received: 01/19/06

Analyzed: 01/23/06

Volatile Organics by GCIMS
EP A Method SW8260B

Reporting Reporting
Compound Concentration Limit Compound Concentration Limit

1 Oichlorodifluoromethane NO 1.0 ¡.g/L 36 m,p-Xylene NO 0.50 ¡.g/L
2 Chloromethane NO 2.0 ¡.g/L 37 Bromoform NO 1.0 ¡.g/L
3 Vinyl chioride NO 1.0 ¡.g/L 38 Styrene NO 1.0 ¡.g/L
4 Chloroethane NO 1.0 ¡.g/L 39 o-Xylene NO 0.50 ¡.g/L
5 Bromomethane NO 2.0 ¡.g/L 40 1,1,2,2- Tetrachloroethane NO 1.0 ¡.g/L
6 T richlorofluoromethane NO 1.0 ¡.g/L 41 1,2,3-Trichloropropane NO 2.0 ¡.g/L
7 1,1-0ichloroethene NO 1.0 ¡.g/L 42 Isopropyl benzene NO 1.0 ¡.g/L
8 Oichloromethane NO 2.0 ¡.g/L 43 Bromobenzene NO 1.0 ¡.g/L
9 trans-1,2-0ichloroethene NO 1.0 ¡.g/L 44 n-Propyibenzene NO 1.0 ¡.g/L
10 Methyl tert-butyl ether (MTBE) NO 0.50 ¡.g/L 45 4-Chlorotoluene NO 1.0 ¡.g/L
11 1,1-0ichloroethane NO 1.0 ¡.g/L 46 2-Chlorotoluene NO 1.0 ¡.g/L
12 cis-1,2-0ichloroethene NO 1.0 ¡.g/L 47 1,3,5-Trimethylbenzene NO 1.0 ¡.g/L
13 Bromochloromethane NO 1.0 ¡.g/L 48 tert-Butylbenzene NO 1.0 ¡.g/L
14 Chloroform NO 1.0 ¡.g/L 49 1,2,4-Trimethylbenzene NO 1.0 ¡.g/L
15 2,2-Dichloropropane ND 1.0 ¡.g/L 50 sec-Butylbenzene ND 1.0 ¡.g/L
16 1,2-Dichloroethane ND 1.0 ¡.g/L 51 1,3-Dichlorobenzene ND 1.0 ¡.g/L
17 1,1.1-Trichloroethane ND 1.0 ¡.g/L 52 1,4-Dichlorobenzene NO 1.0 ¡.g/L
18 1,1-Dichloropropene ND 1.0 ¡.g/L 53 4-lsopropyltoluene NO 1.0 ¡.g/L
19 Carbon tetráchloride ND 1.0 ¡.g/L 54 1,2-Dichlorobenzene NO 1.0 ¡.g/L
20 Benzene NO 0.50 ¡.g/L 55 n-Butylbenzene ND 1.0 ¡.g/L
21 Dibromomethane NO 1.0 ¡.g/L 56 1 ,2-Dibromo-3-chloropropane (DBCP) NO 5.0 ¡.g/L
22 1,2-Dlchloropropane NO 1.0 ¡.g/L 57 1,2,4-Trichlorobenzene ND 2.0 ¡.g/L
23 Trichloroethene NO 1.0 ¡.g/L 58 Naphthalene ND 2.0 ¡.g/L
24 Bromodichloromethane ND 1.0 ¡.g/L 59 Hexachlorobutadiene ND 2.0 ¡.g/L
25 cis-1 ,3-0ichloropropene ND 1.0 ¡.g/L 60 1,2,3-Trichlorobenzene NO 2.0 ¡.g/L
26 trans-1,3-Dichloropropene ND 1.0 ¡.g/L 61 Surr: 1,2-Dichloroethane-d4 97 %REC
27 1,1,2-Trichloroethane ND 1.0 ¡.g/L 62 Surr: Toluene-d8 98 %REC
28 Toluene ND 0.50 ¡.g/L 63 Surr: 4-Bromofluorobenzene 100 %REC
29 1,3-Dichloropropane ND 1.0 ¡.g/L

30 Oibromochloromethane ND 1.0 ¡.g/L
31 1 ,2-Dibromoethane (EDB) ND 2.0 ¡.g/L

32 T etrachloroethene ND 1.0 ¡.g/L

33 1 ,1,1,2- Tetrachloroethane ND 1.0 ¡.g/L

34 Chlorobenzene ND 1.0 ¡.g/L

35 Ethylbenzene ND 0.50 ¡.g/L

-No Benzene was observed above an estimated repOlting limit of 0.25 ¡.g/L.

~~ /t~~~ D~~ crND = Not Detected

Roger L. Scholl, Ph.D., Laboratory Director. . Randy Gardner, Laboratory Manager. . Walter Hinchm, Quality Assurance Offcer

Sacramento. CA . (916) 366-9089/ La Vegas, NV . (702) 28 i -4848 / info(¡alpha-analyticaLcom 2/1/06

Report Date
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Alpha Analytical, Inc.
255 Glendale Ave. . Suite 2 1 . Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

ANALYTICAL REPORT

Battelle Memorial Institute
505 King Avenue
Columbus, OR 43201
Job#: T0102-1413

Alpha Analytical Number: BMI06011905-02A
Client J.D. Number: l413-QCFB

Att:
Phone:
Fax:

Chris Zimerman
(614) 424-3779
(614) 424-3667

Sampled: 01/17/06
Received: 01/19/06

Analyzed: 01/23/06

Volatile Organics by GC/MS
EP A Method SW8260B

Reporting Reporting
Compound Concentration Limit Compound Concentration Limit

1 D ichlorodifl uorometha ne ND 1.0 ~g/L 36 m,p-Xylene ND 0.50 ~g/L
2 Chloromethane ND 2.0 ~g/L 37 Bromoform ND 1.0 ~g/L
3 Vinyl chloride ND 1.0 ~g/L 38 Styrene ND 1.0 ~g/L
4 Chloroethane ND 1.0 ~g/L 39 o-Xylene ND 0.50 ~g/L
5 Bromomethane ND 2.0 ~g/L 40 1 ,1 ,2,2- Tetrachloroethane ND 1.0 ~g/L
6 T rich lorofi uoromethane ND 1.0 ~g/L 41 1,2,3-Trichloropropane ND 2.0 ~g/L
7 1 ,1-Dichloroethene ND 1.0 ~g/L 42 Isopropyl benzene ND 1.0 ~g/L
8 Dichloromethane ND 2.0 ~g/L 43 Bromobenzene ND 1.0 ~g/L
9 trans-1,2-Dichloroethene ND 1.0 ~g/L 44 n-Propylbenzene ND 1.0 ~g/L
10 Methyl tert-butyl ether (MTBE) ND 0.50 ~g/L 45 4-Chlorotoluene ND 1.0 ~g/L
11 1,1-Dichloroethane ND 1.0 ~g/L 46 2-Chlorotoluene ND 1.0 ~g/L
12 cis-1,2-Dichloroethene ND 1.0 ~g/L 47 1,3,5-Trimethylbenzene ND 1.0 ~g/L
13 Bromochloromethane ND 1.0 ~g/L 48 tert-Butylbenzene ND 1.0 ~g/L
14 Chloroform ND 1.0 ~g/L 49 1.2,4-Trimethylbenzene ND 1.0 ~g/L
15 2,2-Dichloropropane ND 1.0 ~g/L 50 sec-Butylbenzene ND 1.0 ~g/L
16 1,2-Dichloroethane ND 1.0 ~g/L 51 1,3-Dichlorobenzene ND 1.0 ~g/L
17 1,1,1-Trichloroethane ND 1.0 ~g/L 52 1,4-Dichlorobenzene ND 1.0 ~g/L
18 1,1-Dlchloropropene ND 1.0 ~g/L 53 4-lsopropyltoluene ND 1.0 ~g/L
19 Carbon tetrachloride ND 1.0 ~g/L 54 1,2-Dichlorobenzene ND 1.0 ~g/L
20 Benzene ND 0.50 ~g/L 55 n-Butylbenzene ND 1.0 ~g/L
21 Dibromomethane ND 1.0 ~g/L 56 1 ,2-Dibromo-3-chloropropane (DBCP) ND 5.0 ~g/L
22 1,2-Dichloropropane ND 1.0 ~g/L 57 1,2,4-Trichlorobenzene ND 2.0 ~g/L
23 T richloroethene ND 1.0 ~g/L 58 Naphthalene ND 2.0 ~g/L
24 Bromodichloromethane ND 1.0 ~g/L 59 Hexachlorobutadiene ND 2.0 ~g/L
25 cis-1,3-Dichloropropene ND 1.0 ~g/L 60 1.2,3-Trichlorobenzene ND 2.0 ~g/L
26 trans-1,3-Dichloropropene ND 1.0 ~g/L 61 Surr: 1,2-Dichloroethane-d4 101 %REC
27 1 ,1 .2- Trichloroethane ND 1.0 ~g/L 62 Surr: Toluene-d8 98 %REC
28 Toluene ND 0.50 ~g/L 63 Surr: 4-Bromofiuorobenzene 98 %REC
29 1,3-Dichloropropane ND 1.0 ~g/L
30 Dibromochloromethane ND 1.0 ~g/L
31 1,2-Dibromoethane (EDB) ND 2.0 ~g/L
32 T etrachloroethene ND 1.0 ~g/L
33 1 ,1 ,1 ,2- Tetrachloroethane ND 1.0 ~g/L
34 Chlorobenzene ND 1.0 ~g/L
35 Ethylbenzene ND 0.50 ~g/L

"No Benzene was observed above an estimated reporting limit of 0.25 ¡.g/L.

~~ /t~~~ D~~ rND = Not Detected

Roger L. Scholl, Ph.D., Laboratory Director. . Randy Gardner, Laboratoiy Manager. . Walter Hinchmn, Quality Assurance Offcer

Sacramento. CA. (916) 366-9089/ Las Vegas, NY. (702) 281-4848/ info(ialpha-analytical.com 2/1/06

Report Date
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Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21. Sparks, Nevada 89431-5778

(775) 355-1044 . (775) 355-0406 FAX. 1-800-283-1183

VOC Sample Preservation Report
Work Order: BMI0601 1905 Project: T0102-l413

Alpha's Sample il Client's Sample il Matrix pH

06011905-01A 1413-QCTB Aqueous

06011905-02A 1413-QCFB Aqueous 2

06011905-04A 1413-MW04 Aqueous 2

06011905-05A l413-MW05 Aqueous 2

0601l905-06A 1413-MW05DUP Aqueous 2

06011905-07A l413-MW06 Aqueous 2

06011905-08A 1413-MW07 Aqueous 2

0601l905-09A 1413-MW08 Aqueous 2

06011905-10A 1413-MW09 Aqueous 2

2/1/06

Report Date
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Alpha Analytical, Inc.
255 Glendale Ave. . Suite 2l . Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

Battelle Memorial Institute
505 King Avenue
Columbus, OR 43201
Job#: T0102-1413

ANALYTICAL REPORT

Att:
Phone:
Fax:

Chris Zimmermn
(614) 424-3779
(614) 424-3667

Alpha Analytical Number: BMI06011905-04A
Client J.D. Number: 1413-MW04

Sampled: 01/17/06
Received: 01/19/06

Analyzed: 01/20/06

Semivolatile Organics by GC/MS
EP A Method SW8270C

Reporting

Compound Concentration Limit

1 Naphthalene NO 10 ¡.g/L

2 Acenaphthylene NO 10 ¡.g/L

3 Acenaphthene NO 10 ¡.g/L

4 Fluorene NO 10 ¡.g/L

5 Phenanthrene NO 10 ¡.g/L

6 Anthracene NO 10 ¡.g/L

7 Fluoranthene NO 10 ¡.g/L

8 Pyrene NO 10 ¡.g/L

9 Benzo(a)anthracene NO 10 ¡.g/L

10 Chrysene NO 10 ¡.g/L

11 Benzo(b )fluoranthene NO 10 ¡.g/L

12 Benzo(k)f1uoranthene NO 10 ¡.g/L

13 Benzo(a)pyrene NO 10 ¡.g/L

14 Indeno(1,2,3-cd)pyrene NO 10 ¡.g/L

15 Oibenz(a,h )anthracene NO 10 ¡.g/L

16 Benzo(g,h ,i)perylene NO 10 ¡.g/L

17 Surr: Nitrobenzene-d5 110 %REC
18 Surr: 2-Fluorobiphenyl 114 %REC
19 Surr: 4- T erphenyl-d 14 107 %REC

*2-Fluorobiphenly sUITogate recovery was 114%, with 54-113% criteria. The other sun'ogates met criteria.

ND = Not Detected~~ /t~~~ D~~
Roger L. Scholl, Ph.D., Laboratory Director' . Randy Gardner, Laboratory Manager' . Walter Hinchman, Quality Assurance Offcer

Sacramento. CA . (916) 366-90891 Las Vegas, NY . (702) 281-48481 info(¡alpha-analyticaL.com

lr
2/1/06

Report Date
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Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

Battelle Memorial Institute
505 King Avenue
Columbus, OR 4320l
Job#: TOl02-1413

ANALYTICAL REPORT

Att:
Phone:
Fax:

Chris Zimermn
(614) 424-3779
(6l4) 424-3667

Alpha Analytical Number: BMI06011905-05A
Client LD. Number: 1413-MW05

Sampled: 01/17/06
Received: 01/l9/06
Analyzed: 01/20/06

ND = Not Detected

Semivolatile Organics by GC/MS
EP A Method SW8270C

Reporting
Compound Concentration Limit

1 Naphthalene NO 10 ¡.g/L

2 Acenaphthylene NO 10 ¡.g/L

3 Acenaphthene NO 10 ¡.g/L

4 Fluorene NO 10 ¡.g/L

5 Phenanthrene NO 10 ¡.g/L

6 Anthracene NO 10 ¡.g/L

7 Fluoranthene NO 10 ¡.g/L

8 Pyrene NO 10 ¡.g/L

9 Benzo(a)anthracene NO 10 ¡.g/L

10 Chrysene NO 10 ¡.g/L

11 Benzo(b )fluoranthene NO 10 ¡.g/L

12 Benzo(k)f1uoranthene NO 10 ¡.g/L

13 Benzo(a)pyrene NO 10 ¡.g/L

14 Indeno(1,2,3-cd)pyrene NO 10 ¡.g/L

15 Oibenz( a, h )anthracene NO 10 ¡.g/L

16 Benzo(g, h,i)perylene NO 10 ¡.g/L

17 Surr: Nitrobenzene-d5 107 %REC
18 Surr: 2-Fluorobiphenyl 111 %REC
19 Surr: 4-Terphenyl-d14 107 %REC

~~. /t~~~ D~~
Roger L. Scholl, Ph.D., LaboratOlY Director. . Randy Gardner, Labratory Manager. . Walter Hinchman, Quality Assurance Offcer

Sacramento, CA. (916) 366-9089/ Las Vegas. NY. (702) 281-4848/ info¡¡alpha-analyiical.com

vt
2/1/06

Report Date

Page 1 of 1



Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

Battelle Memorial Institute
505 King Avenue
Columbus, OR 43201
Job#: T0102-1413

ANALYTICAL REPORT

Att:
Phone:
Fax:

Chris Zimmermn
(614) 424-3779
(614) 424-3667

Alpha Analytical Number: BMI060ll905-06A
Client I.D. Number: 1413-MW05DUP

Sampled: 01/17/06
Received: 01/19/06

Analyzed: 01/20/06

Semivolatile Organics by GC/MS
EP A Method SW8270C

Reporting
Compound Concentration Limit

1 Naphthalene NO 10 ¡.g/L

2 Acenaphthylene NO 10 ¡.g/L

3 Acenaphthene NO 10 ¡.g/L

4 Fluorene NO 10 ¡.g/L

5 Phenanthrene NO 10 ¡.g/L

6 Anthracene NO 10 ¡.g/L

7 Fluoranthene NO 10 ¡.g/L

8 Pyrene NO 10 ¡.g/L

9 Benzo(a)anthracene NO 10 ¡.g/L

10 Chrysene NO 10 ¡.g/L

11 Benzo(b )fluoranthene NO 10 ¡.g/L

12 Benzo(k)f1uoranthene NO 10 ¡.g/L

13 Benzo(a)pyrene NO 10 ¡.g/L

14 Indeno(1,2,3-cd)pyrene NO 10 ¡.g/L

15 Oibenz( a, h )anthracene NO 10 ¡.g/L

16 Benzo(g,h,i)perylene NO 10 ¡.g/L

17 Surr: Nitrobenzene-d5 115 %REC
18 Surr: 2-Fluorobiphenyl 122 %REC
19 Surr: 4-Terphenyl-d14 113 %REC

*2-Fluorobiphenly sUlTogate recovery was 122%, with 54-113% criteria. The other sUITogates met criteria.

ND = Not Detected~~ /t~~~ D~~
Roger L. Scholl, Ph.D., Laboratory Director' . Randy Gardner, Laboratory Manager' . Walter Hinchman, Quality Assurance Offcer

Sacramento. CA . (916) 366-90891 Las Vegas, NY. (702) 281-48481 info0)alpha-analytical.com

c;
2/1/06

Report Date

Page 1 of 1



Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21. Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

Battelle Memorial Institute
505 King Avenue
Columbus,OH 43201
Job#: TOl02-1413

ANALYTICAL REPORT

Att:
Phone:
Fax:

Chris Zimerman
(614) 424-3779
(614) 424-3667

Alpha Analytical Number: BMI0601 1905-07A
Client LD. Number: 1413-MW06

Sampled: 01/17/06
Received: 01/19/06

Analyzed: 01/20/06

Semivolatile Organics by GC/MS
EP A Method SW8270C

Reporting

Compound Concentration Limit

1 Naphthalene NO 10 ¡.g/L

2 Acenaphthylene NO 10 ¡.g/L

3 Acenaphthene NO 10 ¡.g/L

4 Fluorene NO 10 ¡.g/L

5 Phenanthrene NO 10 ¡.g/L

6 Anthracene NO 10 ¡.g/L

7 Fluoranthene NO 10 ¡.g/L

8 Pyrene NO 10 ¡.g/L

9 Benzo(a)anthracene NO 10 ¡.g/L

10 Chrysene NO 10 ¡.g/L

11 Benzo(b )fluoranthene NO 10 ¡.g/L

12 Benzo(k)f1uoranthene NO 10 ¡.g/L

13 Benzo(a)pyrene NO 10 ¡.g/L

14 Indeno(1,2,3-cd)pyrene NO 10 ¡.g/L

15 Oibenz(a, h )anthracene NO 10 ¡.g/L

16 Benzo(g,h,i)perylene NO 10 ¡.g/L

17 Surr: Nitrobenzene-d5 108 %REC
18 Surr: 2-Fluorobiphenyl 115 %REC
19 Surr: 4-Terphenyl-d14 107 %REC

*2-Fluorobiphenly sUITogate recovery was 115%, with 54-113% criteria. The other sUITogates met criteria.

ND = Not Detected~~ /t~~~ D~~
Roger L. Scholl, Ph.D., Laooratory Director' . Randy Gardner, Laboratory Manager' . Walter Hinchman, Quality Assurance Offcer

Sacramento, CA. (916) 366-90891 Las Vegas, NV. (702) 281-48481 info0)alpha-analyticaLcom

cl
2/1/06

Report Date

Page 1 of 1



Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. l-800-283-1183

Battelle Memorial Institute
505 King Avenue
Columbus, OR 43201
Job#: T0102-l413

ANALYTICAL REPORT

Att:
Phone:
Fax:

Chris Zimmerman

(614) 424-3779
(6l4) 424-3667

Alpha Analytical Number: BMI06011905-08A
Client I.D. Number: 1413-MW07

Sampled: 01/17/06
Received: 01/19/06

Analyzed: 01/20/06

ND = Not Detected

Semivolatile Organics by GC/MS
EP A Method SW8270C

Reporting

Compound Concentration Limit

1 Naphthalene NO 10 ¡Jg/L

2 Acenaphthylene NO 10 ¡Jg/L

3 Acenaphthene NO 10 ¡Jg/L

4 Fluorene NO 10 ¡Jg/L

5 Phenanthrene NO 10 ¡Jg/L

6 Anthracene NO 10 ¡Jg/L

7 Fluoranthene NO 10 ¡Jg/L

8 Pyrene NO 1 0 ¡Jg/L

9 Benzo(a)anthracene NO 10 ¡Jg/L

10 Chrysene NO 10 ¡Jg/L

11 Benzo(b )fluoranthene NO 10 ¡Jg/L

12 Benzo(k)f1uoranthene NO 10 ¡Jg/L

13 Benzo(a)pyrene NO 10 ¡Jg/L

14 Indeno(1,2,3-cd)pyrene NO 10 ¡Jg/L

15 Oibenz(a, h )anthracene NO 10 ¡Jg/L

16 Benzo(g, h,i)perylene NO 10 ¡Jg/L

17 Surr: Nitrobenzene-d5 107 %REC
18 Surr: 2-Fluorobiphenyl 112 %REC

19 Surr: 4- T erphenyl-d 14 102 %REC

~~ /t~~~ D~~
Roger L. Scholl, Ph.D., Latiratory Director. . Randy Gardner, Laboratory Manager. . Walter Hinchm, Quality Assurance Offcer

Sacramento, CA. (916) 366-9089 / Las Vegas. NY. (702) 281-4848 / info($alpha-analyticaLcom

i¡
2/1/06

Report Date

Page 1 of 1



Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

Battelle Memorial Institute
505 King Avenue
Columbus, OR 43201
Job#: T0102-l413

ANALYTICAL REPORT

Att:
Phone:
Fax:

Chris Zimmerman

(614) 424-3779
(6l4) 424-3667

Alpha Analytical Number: BMI06011905-09A
Client I.D. Number: 1413-MW08

Sampled: 01/17/06
Received: 01/19/06

Analyzed: 01/20/06

ND = Not Detected

Semivolatile Organics by GC/MS
EP A Method SW8270C

Reporting

Compound Concentration Limit

1 Naphthalene NO 10 ¡Jg/L

2 Acenaphthylene NO 10 ¡Jg/L

3 Acenaphthene NO 10 ¡Jg/L

4 Fluorene NO 10 ¡Jg/L

5 Phenanthrene NO 10 ¡Jg/L

6 Anthracene NO 10 ¡Jg/L

7 Fluoranthene NO 10 ¡Jg/L

8 Pyrene NO 10 ¡Jg/L

9 Benzo(a)anthracene NO 10 ¡Jg/L

10 Chrysene NO 10 ¡Jg/L

11 Benzo(b )fluoranthene NO 10 ¡Jg/L

12 Benzo(k)ßuoranthene NO 10 ¡Jg/L

13 Benzo(a)pyrene NO 10 ¡Jg/L

14 Indeno(1,2,3-cd)pyrene NO 10 ¡Jg/L

15 Oibenz(a, h )anthracene NO 10 ¡Jg/L

16 Benzo(g,h,i)perylene NO 10 ¡Jg/L

17 Surr: Nitrobenzene-d5 111 %REC

18 Surr: 2-Fluorobiphenyl 99 %REC

19 Surr: 4-Terphenyl-d14 111 %REC

~~ /t~~~ D~~
Roger L. Scholl, Ph.D, Laboratory Director' . Randy Gardner, Laboratory Manager' . Walter Hinchman, Quality Assurance Offcer

Sacramento. CA . (916) 366-9089 I Las Vegas. NY . (702) 281-4848 I info¡¡alpha-analytical.com

Ll
2/1106

Report Date

Page 1 of 1



Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21. Sparks, Nevada 89431-5778

(775) 355-l044 . (775) 355-0406 FAX. l-800-283-1l83

Battelle Memorial Institute
505 King Avenue
Columbus, OR 43201
Job#: T0102-1413

ANALYTICAL REPORT

Att:
Phone:
Fax:

Chris Zimmerman

(614) 424-3779
(614) 424-3667

Alpha Analytical Number: BMI060 11905-1 OA
Client LD. Number: 1413-MW09

Sampled: 01/17/06
Received: 01/19/06

Analyzed: 01/20/06

ND = Not Detected

Semivolatile Organics by GC/MS
EP A Method SW8270C

Reporting
Compound Concentration Limit

1 Naphthalene NO 10 ¡.g/L

2 Acenaphthylene NO 10 ¡.g/L

3 Acenaphthene NO 10 ¡.g/L

4 Fluorene NO 10 ¡.g/L

5 Phenanthrene NO 10 ¡.g/L

6 Anthracene NO 10 ¡.g/L

7 Fluoranthene NO 10 ¡.g/L

8 Pyrene NO 10 ¡.g/L

9 Benzo(a)anthracene NO 10 ¡.g/L

10 Chrysene NO 10 ¡.g/L

11 Benzo(b )fluoranthene NO 10 ¡.g/L

12 Benzo(k)f1uoranthene NO 10 ¡.g/L

13 Benzo(a)pyrene NO 10 ¡.g/L

14 Indeno(1,2,3-cd)pyrene NO 10 ¡.g/L

15 Oibenz(a,h )anthracene NO 10 ¡.g/L

16 Benzo(g, h,i)perylene NO 10 ¡.g/L

17 Surr: Nitrobenzene-d5 109 %REC
18 Surr: 2-Fluorobiphenyl 94 %REC
19 Surr: 4-Terphenyl-d14 112 %REC

~~ /t~~~ D~~
Roger L. Scholl, Ph.D., LaboratOlY Director. . Randy Gardner, LaboratOlY Manager. . Walter Hinchman, Quality Assurance Offcer

Sacramento. CA. (916) 366-90891 Las Vegas. NY. (702) 281-48481 info(¡alpha-analyticaLcom

if
2/1/06

Report Date

Page 1 of 1



Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

ANALYTICAL REPORT

Battelle Memorial Institute
505 King Avenue
Columbus, OH 43201

Attn: Chrs Zimmerman
Phone: (614) 424-3779
Fax: (614) 424-3667

Date Received: 01118/06

Job#: T0102: 1413

~~ /t~~~ D~~
Roger L. Scholl Ph.D., Laboratory Diector' . Randy Gardner, Laboratory Maager' . Walter Hinchman, Qualty Assurance Offcer

Sacramento, CA. (916) 366-90891 La Vegas. NY' (702) 281-48481 info(ialpha-analica1.com

T0102: 1413

c¡l-
1/31/06

Report Date

Page 1 of 1



Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

ANALYTICAL REPORT

Battelle Memorial Institute
505 King Avenue
Columbus, OH 43201

Attn: Chrs Zimmerman
Phone: (614) 424-3779
Fax: (614) 424-3667

Date Received: 01/18/06
Job#: TOlO2: 1413

Iron by Spectrophotometer

SM3500-Fe D

0.11

Reporting Date Date

Limt Sampled Analyzed

0.050 mglL 01/17/06 01/18/06

0.050 mglL 01/17/06 01/18/06

0.050 mglL 01/17/06 01/18/06

0.050 mglL 01/17/06 01/18/06

0.050 mglL 01/17/06 01/18/06

0.050 mglL 01/17/06 01/18/06

0.050 mglL 01/17/06 01/18/06

Parameter

Client il : 1413-MW04

Lab il : BMI06011852-01A Iron, Ferous (+2)

Client il : 1413-MW05

Lab il : BMI060 118 52-02A Iron, Ferrous (+2)

Client il : 1413-MW05DUP

Lab il : BMI06011852-03A Iron, FeITous (+2)

Client il : 1413-MW06

Lab il : BMI060 118 52-04 A Iron, F eITOUS (+2)

Client il : 1413-MW07

Lab il : BMI06011852-05A h'on, FeITous (+2)

Client il : 1413-MW08

Lab il : BMI06011852-06A Iron, F eITOUS (+2)

Client il : 1413-MW09

Lab il : BMI060 11852-07 A Iron, FeITous (+2)

Concentration

ND

0.073

ND

0.061

ND

0.22

ND = Not Detected~~ /t~~~ D~~ 11'Roger L. Scholl Ph.D.. Laratory Diector' . Randy Gardner, Laharatory Maager' . Walter Hichman, Qualty Assurane Offcer

Sacramento, CA. (916) 366-9089/ Las Vegas, NY . (702) 281-4848/ info\1alpha-analytical.com

1/31/06

Report Date

T0102: 1413 Page 1 of 1



A Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-l044. (775) 355-0406 FAX. 1-800-283-1183

ANAL YTICAL REPORT

Battelle Memorial Institute
505 King Avenue
Columbus,OH 43201

Chrs Zimmerman
(614) 424-3779

Fax: (614) 424-3667

Date Received: 01/18/06

Attn:
Phone:

Job#:. T0102-1413

Total Dissolved Solids (TDS)

EP A Method 160.1 / SM 2540 C

Parameter Concentration Reporting Date Date

Limt Sampled Analyzed

Client il : 1413-MW04

Lab il : BMI06011852-01A Solids, Total Dissolved (TDS) 2,900 10 mg/L 01/17/06 01/26/06

Client ID : 1413-MW05

Lab il : BMI06011852-02A Solids, Total Dissolved (TDS) 7,500 50 ragiL 01/17/06 01/26/06

Client il : 1413-MW05DUP

Lab il : BMI06011852-03A Solids, Total Dissolved (TDS) 7,000 25 mglL 01/17/06 01/26/06

Client ID : 1413-MW06

Lab il : BMI06011852-04A Solids, Total Dissolved (TDS) 3,600 25 mglL 01/17/06 01/26/06

Client ID : 1413-MW07

Lab il : BMIOóO 118 52-05 A Solids, Total Dissolved (TUS) 5,700 25 mglL 01/17/06 o ì/26/06

Client il : 1413-I\108
Lab il : BMI060 118 52-06A Solids, Total Dissolved (TDS) 9,600 50 mglL 01/17/06 01/26/06

Client il : 14i3-MW09
Lab il : BMI06011852-07A Solids, Total Dissolved (TDS) 740 10 mglL 01/17/06 01126/06

~~ /¿:~~~ D~~ 1/1Roger L Scholl. Ph.D., Laboratory Director' . Randy Gardner, Laboratory Maager' . Walter Hinchman. Quiity Assurance Offcer

Sacramento, CA. (916) 366-9089/ La Vegas. NY. (702) 281-4848 / infù(1.alpha-anlyical.com

1I31i06

Report Date

TOl 02-1413 Page 1 of1



Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21. Sparks, Nevada 89431-5778

(775) 355-l044. (775) 355-0406 FAX. 1-800-283-1183

ANALYTICAL REPORT

Battelle Memorial Institute
505 King Avenue
Columbus, OH 43201
Job#: TO 102: 1413

Attn: Chrs Zimmerman

Phone: (614) 424-3779
Fax: (614) 424-3667

Anions by Ion Chromatography (IC) EP A Method 300.0 / SW9056

Parameter Concentration Reporting Date Date

Limit Sampled Analyzed
Client ID : 1413-MW04

Lab il : BMI06011852-01A Nitrte (N02) - N ND 0.25 mglL 01/17/06 01118/06
Nitrate (N03) - N 1. 0.25 mglL 01/17/06 01/18/06
Sulfate (S04) 250 2.5 mglL 01/17/06 01/20/06

Client il : 1413-MW05

Lab il : BMI06011852-02A Nib'ite (N02) - N ND 0.25 mglL 01/17/06 01/18/06
Nitrate (N03) - N ND 0.25 mglL 01/17/06 01/18/06 .
Sulfate (S04) 740 13 mgI 01/17/06 01/20/06

Client ID : 1413-MW05DUP

Lab ID : BMI06011852-03A Nitrite (N02) - N ND 0.25 mglL 01/17/06 01/18/06
Nitrate (N03) - N ND 0.25 mglL 01/17/06 01/18/06
Sulfate (S04) 700 13 mglL 01/17/06 01/20/06

Client il : 1413-MW06

Lab il : BMI06011852-04A Nitrte (N02) - N ND 0.25 mglL 01/17/06 01/18/06
Nitrate (N03) - N 1. 0.25 mglL 01/17/06 01/18/06
Sultàte (S04) 330 13 mglL 01/17/06 01/20/06

Client il : I 413-MW07

Lab il : BMI06011852-05A Nib'ite (N02) - N ND 0.25 mglL 01/17/06 01/18/06
Nitrate (N03) - N 4.5 0.25 mglL 01/17/06 01/18/06
Sulfate (S04) 490 13 mglL 01/17/06 01/21/06

Client il : 1413-MW08

Lab ID : BMI06011852-06A Nitrte (N02) - N ND 0.25 mglL 01/17/06 01/18/06
Nitrate (N03) - N 1.5 0.25 mglL 01/17/06 01/18/06
Sulfate (S04) 850 13 mglL 01/17/06 01/21/06

Client il : 1413-MW09

Lab ID : BMI060 11852-07 A Nitrte (N02) - N ND 0.25 mglL 01/17/06 01/18/06
Nitrate (N03) - N ND 0.25 mglL 01/17/06 01/18/06
Sulfate (S04) 100 2.5 mglL 01/17/06 01/21/06

ND = Not Detected

~~ /t~~~ D~~ r/Roger L. SchoU, Ph.D., Laboratory Director' . Rady Gardner. Laboratory Manager' . Walter Hinchman. Qualty Assuance Offcer

Sacramento. CA. (916) 366-9089/ La Veg.., NY. (702) 281-4848/ ino(ialpha-analytical,com

1/31/06

Report Date

T0102: 1413 10f1



Alpha Analytical, Inc.
255 Glendale Ave.. Suite 21. Sparks, Nevada 89431-5778

(775) 355-1044 . (775) 355-0406 FAX. 1-800-283-1183

ANALYTICAL REPORT

Battelle Memorial Institute
505 King Avenue
Columbus,OH 43201

Chris Zimmerman

(614) 424-3779
Fax: (614) 424-3667

Date Received: 01/18/06

Attn:
Phone:

Job#: T0102-1413

Dissolved Metals by ICPMS

EP A Method SW 6020

Parameter Concentration Reporting

Limit

Client lD : 1413-MW04

Lab lD : BM1060l1852-01A Manganese (Mn), Dissolved 0.29 q.0050 mg/L

Client il : 1413-MW05

Lab lD : BM1060 11 852-02A Manganese (Mn), Dissolved 0.42 0.0050 mg/L

Client lD : 1413-MWOSDUP

Lab il : BM1060 11 852-03A Manganese (Mn), Dissolved 0.45 0.0050 mg/L

Client lD : 1413-MW06

Lab lD : BM1060 11 852-04A Manganese (Mn), Dissolved 0.16 0.0050 mg/L

Client lD: 1413-MW07

Lab lD : BMlO60l1852-05A Manganese (Mn), Dissolved 0.40 0.0050 mg/L

Client lD : 1413-MW08

Lab 1D : BMlO60 1 1852-06A Manganese (Mn), Dissolved 0.42 0.0050 nig/L

Client 1D : 1413-MW09

Lab 1D : BMI0601 1852-07 A Manganese (Mn), Dissolved 0.31 0.0050 nig/L

~~ /t~~~ D~~
Roger L. Scholl, Ph.D., Laboratory Director. . Randy Gardner, Laboratory Manager. . Walter Hinchman, Quality Assurance Offcer

Sacramento. CA. (916) 366-9089/ Las Vegas, NY. (702) 281-4848 / info(ßalpha-analyticaLcom

TOl02-14l3

------
Date Date

Sampled Analyzed

01/17/06 02/15/06

01/17/06 02/15/06

OLLL7106 02/15/06

01117/06 02/15/06

01/17/06 02/15/06

01117/06 02/15/06

Oil i 7/06 02/15/06

2/16/06

Report Date

Page ¡ of ¡



Alpha Analytical, Inc.
255 Glendale Ave.. Suite 21. Sparks, Nevada 89431-5778

(775) 355-1044' (775) 355-0406 FAX. 1-800-283-1183

Battelle Memorial Institute
505 King Avenue
Columbus, OR 43201

Job#: T0102-1413

-
Parameter

Client ID : 1413-MW04

Lab ID : BMI06011852-01A Lead (Pb)

Client ID: 1413-MW05

Lab ID : BMI060 i 1 852-02A Lead (Pb)

Client ID: 1413-MWOSDUP

Lab ID : BMI06011852-03A Lead (Pb)

Client ID : 1413-MW06

Lab ID : BMI06011852-04A Lead (Pb)

Client ID: 1413-MW07

Lab ID : BMI0601 i 852-05A Lead (Pb)

Client ID: 1413-MW08

Lab ID : BM106011852-06A Lead (Pb)

Client ID: 1413-MW09

Lab ID : BMI060 11852-07 A Lead (Pb)

ND = Not Detected~~

ANALYTICAL REPORT

Chris Zimmerman
(614) 424-3779

Fax: (614) 424-3667

Date Received: 01/18/06

Attn:
Phone:

Metals by ICPMS

EPA Method SW6020
--- ------------------

Reporting Date Date

Limit Sampled Analyzed

0.0050 mg/L 01/17/06 02/14/06

0.0050 mg/L 01/17/06 02/14/06

0.0050 mg/L 01/17/06 02114/06

0.0050 ing/L 01117/06 02114/06

0,0050 mg/L 01117/06 02114/06

0,0050 nig/L 01117/06 02114/06

0,0050 nig/L 01117/06 02114/06

Concentration

NO

ND

NO

NO

NO

NO

ND
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Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

ANALYTICAL REPORT

Battelle Memorial Institute
505 King Avenue
Columbus, OH 43201

Attn: Chrs Zimmerman
Phone: (614) 424-3779
Fax: (614) 424-3667

Date Received: 01/19/06

Job#: T0102-1413

Dissolved Gases

Modified Method RSK-175 GC/FID

Parameter Concentration Reporting

Limit

Date Date
Sampled Analyzed

Client il : 1413-MW04

Lab il : BMI06011905-04A Methane 0.079 0.010 mgI

Client il : 1413-MW05

Lab il : BMI06011905-05A Methane 0.48 0.010 mglL

Client il : 1413-MW05DUP

Lab il : BMI060 11905 -OM Methane 0.39 0.010 mg/L

Client il : 1413-MW06

Lab il : BMI06011905-07 A Methane ND 0.010 inglL

Client il : 1413-MW07

Lab il : BMI06011905-08A Methane ND 0.010 inglL

Client il : 1413-MW08

Lab il : BMI06011905-09A Methane ND 0.010 mg/L

Client il : 1413-MW09

Lab il : BMI060 11905- lOA Methane 0.57 0.010 mglL

01/17/06 01/25/06

01/17/06 01/25/06

01/17/06 01/25/06

01/17/06 01/25/06

01/17/06 01/25/06

01/17/06 01/25/06

01/17/06 01/25/06

ND = Not Detected~~ /t~s.~ D~~ lÍRoger L. Scholl Ph.D.. Laboratory Director' . Randy Gardner. Laboratory Maager' . Walter Hinchman, Qualty Assurance Offcer
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Alpha Analytical, Inc.
255 Glendale Ave. . Suite 2l . Sparks, Nevada 89431-5778

(775) 355-l044 . (775) 355-0406 FAX. 1-800-283-1183

ANALYTICAL REPORT

Battelle Memorial Institute
505 King Avenue
Columbus,OH 43201

Chris Zimmerman
(614) 424-3779

Fax: (614) 424-3667

Date Received: 01/19/06

Attn:
Phone:

Job#: T0102: 1413

Total Organic Carbon as NonPurgeable Organic Carbon

EPA Method SW9060/415.1/SM-5310C

Parameter

Client ID : 1413-MW04

Lab il : BMI06011905-04A Total Organic Carbon

ClientID : 1413-MW05

Lab ID : BMI06011905-05A Total Organic Carbon

Client ID : 1413-MW05DUP

Lab ID : BMI06011905-06A Total Organic Carbon

Client ID : 1413-MW06

Lab ID : BMI06011905-07A Total Organic Carbon

Client ID : 1413-MW07

Lab ID : BMI06011905-08A Total Organic Carbon

Client ID : 1413-MW08

Lab il : BMI06011905-09A Total Organic Carbon

Client ID : 1413-MW09

Lab ID : BMI06011905-10A Total Organic Carbon

Concentration

lO

Reporting Date Date

Limit Sampled Analyzed

1.0 mg/L 01/17/06 01/23/06

1.0 mg/L 01/17/06 01/23/06

1.0 mg/L 01/17/06 01123/06

1.0 mg/L 01117/06 01123/06

1.0 mglL 01/17/06 01123/06

1.0 mg/L 01117/06 01/23/06

1.0 mg/L 01117/06 01/23/06

8.1

9.9

5.7

12

9.5

15

~~ /t~~~ D~~ l¡Roger L. Scholl, Ph.D., Laooratory Director. . Randy Gardner, Laboratory Manager. . Walter Hinchman, Quality Assurance Offcer

Sacramento, CA. (916) 366-9089/ Las Vegas, NY. (702) 281-4848 / info(falpha-analyticaLcom

2/1/06

Report Date
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Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21. Sparks, Nevada 89431-5778

(775) 355-1044 . (775) 355-0406 FAX. 1-800-283-1183

Date:
Il-Nov-05 OC SUmmary Report Work Order:

05 l02803

Method Blank
File ID:

Sample ID: MBLK-13421

Analyte

TPH-E (Diesel)
TPH-E (Oil)
Surr: Nonane

Units: mglL
Result

ND
ND

125

Type: MBLK Test Code: EPA Method SW8015
Batch ID: 13421 Analysis Date: 10/31/200516:43

Run ID: FID_ 4_051031A Prep Date: 10/31/2005
PQL SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

0.05
0.5

100 125 47 141

Laboratory Control Spike
File ID:

Sample ID: LCS-13421

Analyte

TPH-E (Diesel)
Surr: Nonane

Units: mglL
Result

2.65
126

Type: LCS

PQL

0.5

Test Code: EPA Method SW8015

Batch ID: 13421 Analysis Date: 11/0212005 13:09

Run ID: FID_4_051031A Prep Date: 10/31/2005
SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

2.5 106 64 129
100 126 47 141

Sample Matrix Spike
File ID:

Sample ID: 05102803-02AMS

Analyte

TPH-E (Diesel)
Surr: Nonane

Units: mglL
Result

2.92
108

Type: MS

PQL

0.5

Test Code: EPA Method SW8015
Batch ID: 13421 Analysis Date: 10/31/200523:00

Run ID: FID_ 4_051031A Prep Date: 10/31/2005
SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

2.5 0.1987 109 56 147
100 108 47 141

Sample Matrix Spike Duplicate
File ID:

Sample ID: 05102803-02AMSD

Analyte

TPH-E (Diesel)
Surr: Nonane

Units: mglL
Result

2.59
117

Type: MSD

PQL

0.5

Test Code: EPA Method SW8015

Batch ID: 13421 Analysis Date: 10/31/200500:00
Run ID: FID_ 4_051031A Prep Date: 10/31/2005

SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

2.5 0.1987 96 56 147 2.918 12.0(25)
100 117 47 141

Comments:

Calculations are based off ofraw (non-rounded) data. However, for reportg puroses, all QC data is rounded to three significant figues. Therefore, hand calculated
values may differ slightly.



Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

Date:
ll-Nov-05 OC SUmmary Report Work Order:

05102803

Method Blank
File 10: C:\HPCHEM\MS07\DATA\051104\05110443.D
Sample ID: MBLK MS07W1104A Units: Iig1LAnalyte Result
Dichlorodifluoromethane NDChloromethane NDVinyl chloride NDChloroethane NDBromomethane ND
Trichlorofluoromethane ND
1,1-Dichloroethene ND
Dichloromethane ND
trans-1,2-Dichloroethene ND
Methyl tert-butv ether (MTBE) ND
1,1-Dichloroethane ND
cis-1,2-Dichloroethene ND
Bromochloromethane NDChloroform ND
2,2-Dichloropropane ND
1,2-Dichloroethane ND
1,1,1-Trichloroethane ND
1,1-Dichloropropene ND
Carbon tetrachloride NDBenzene NDDibromomethane ND
1,2-Dichloropropane ND
Trichloroethene ND
Bromodichloromethane ND
cis-1,3-Dichloropropene ND
trans-1,3-Dichloropropene ND
1,1,2-Trichloroethane NDToluene ND
1,3-Dichloropropane ND
Dibromochloromethane ND
1,2-Dibromoethane (EDB) ND
Tetrachloroethene ND
1,1,1,2-Tetrachloroethane NDChlorobenzene NDEthylbenzene NDm,p-Xylene NDBromoform NDStyrene NDo-Xylene ND
1,1,2,2-Tetrachloroethane ND
1,2,3-Trichloropropane ND
Isopropyl benzene NDBromobenzene ND
n-Propylbenzene ND
4-Chlorotoluene ND2-Chlorotoluene ND
1,3,5-Trimethylbenzene ND
tert-Butylbenzene ND
1,2A-Trimethylbenzene ND
sec-Butylbenzene ND
1,3-Dichlorobenzene ND
1 A-Dichlorobenzene ND
4-lsopropyltoluene ND
1,2-Dichlorobenzene NDn-Butvbenzene ND
1 ,2-Dibromo-3-chloropropane (DBCP) ND
1,2A-Trichlorobenzene NDNaphthalene ND
Hexachlorobutadiene ND
1,2,3-Trichlorobenzene ND
Surr: 1,2-Dichloroethane-d4 10.4Surr: Toluene-d8 9.75
Surr: 4-Bromofluorobenzene 10.3

Type: MBLK Test Code: EPA Method SW8260B
Batch ID: MS07W1104A Analysis Date: 11/04/200523:45

Run ID:MSD_07_051104B Prep Date: 11/04/2005

PQL SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

1

2
1

1

2
1

1

2
1

0.5
1

1

1

1

1

1

1

1

1

0.5
1

1

1

1

1

1

1

0.5
1

1

2
1

1

1

0.5
0.5

1

1

0.5
1

2
1

1

1

1

1

1

1

1

1

1

1

1

1

1

5
2
2
2
2

10
10
10

104
98
103

127
113
119

76
84
79



Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044 . (775) 355-0406 FAX . 1-800-283-1183

Date:
ll-Nov-05

Work Order:
05102803OC SUmmary Report

Laboratory Control Spike
File ID: C:\HPCHEM\MS07\DATA\051104\05110439.D

Sample ID: LCS MS07W1104A Units: Iig1LAnalyte Result
Dichlorodifluoromethane 7.05Chloromethane 9Vinyl chloride 8.96Chloroethane 12.4Bromomethane 13
Trichlorofluoromethane 10.6
1,1-Dichloroethene 10.4Dichloromethane 9.18
trans-1,2-Dichloroethene 9.95
Methyl tert-butv ether (MTBE) 9.28
1,1-Dichloroethane 9.73
cis-1,2-Dichloroethene 9.89Bromochloromethane 9.55Chloroform 9.71
2,2-Dichloropropane 8.81
1,2-Dichloroethane 10.11,1,1- Trichloroethane 10
1,1-Dichloropropene 10.1
Carbon tetrachloride 10.3Benzene 9.44Dibromomethane 9.24
1,2-Dichloropropane 9.81
Trichloroethene 10.1Bromodichloromethane 9.57
cis-1,3-Dichloropropene 9.22
trans-1,3-Dichloropropene 9.08
1,1,2-Trichloroethane 8.96Toluene 9.17
1,3-Dichloropropane 9.25Dibromochloromethane 9.6
1 ,2-Dibromoethane (EDB) 18.6
Tetrachloroethene 9.48
1,1,1,2-Tetrachloroethane 9.44Chlorobenzene 9.27Ethylbenzene 9.45m,p-Xylene 9.36Bromoform 9.83Styene 9.9o-Xylene 9.69
1,1,2,2-Tetrachloroethane 8.12
1,2,3-Trichloropropane 17.8
Isopropylbenzene 9.99Bromobenzene 9.41n-Propylbenzene 9.38
4-Chlorotoluene 9.49
2-Chlorotoluene 9.59
1,3,5-Trimethylbenzene 9.79
tert-Butylbenzene 9.871,2A-Trimethylbenzene 9.82sec-Butvbenzene 9.69
1,3-Dichlorobenzene 9.721 A-Dichlorobenzene 9.72
4-lsopropyltoluene 101,2-Dichlorobenzene 9.4n-Butylbenzene 9.71
1 ,2-Dibromo-3-chloropropane (DBCP) 45.3
1,2A-Trichlorobenzene 8.16Naphthalene 7.03Hexachlorobutadiene 20.7
1,2,3-Trichlorobenzene 8.49
Surr: 1,2-Dichloroethane-d4 11.4Surr: Toluene-d8 9.55
Surr: 4-Bromofluorobenzene 9.64

Type: LCS

PQL

1

2
1

1

2
1

1

2
1

0.5
1

1

1

1

1

1

1

1

1

0.5
1

1

1

1

1

1

1

0.5
1

1

2
1

1

1

0.5
0.5

1

1

0.5
1

2
1

1

1

1

1

1

1

1

1

1

1

1

1

1

3
2
2
2
2

Test Code: EPA Method SW8260B
Batch ID: MS07W1104A Analysis Date: 11/04/200522:19

Run ID: MSD_07_051104B Prep Date: 11/04/2005
SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

10 71 32 12910 90 44 12110 90 80 12010 124 52 14210 130 5 151
10 106 70 14110 104 80 12010 92 73 117
10 100 74 12910 93 62 13810 97 78 12510 99 79 12610 96 76 12610 97 80 12010 88 71 15610 101 72 13510 100 74 132
10 101 83 12910 103 68 13710 94 81 12210 92 75 12710 98 80 12010 101 74 12510 96 75 13010 92 78 12810 91 74 13410 90 75 12910 92 80 12010 93 73 12910 96 71 13020 93 75 13210 95 73 13110 94 78 12510 93 79 12410 95 80 12010 94 80 12910 98 66 13810 99 79 13010 97 80 12910 81 63 14220 89 73 132
10 99.9 78 13310 94 76 12710 94 78 13010 95 80 12910 96 79 12910 98 77 13410 99 80 12910 98 77 13310 97 79 12910 97 80 12510 97 79 12510 100 77 13310 94 79 11910 97 72 13850 91 61 13810 82 55 13910 70 35 15020 103 65 13510 85 39 14710 114 76 12710 96 84 11310 96 79 119



" Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21. Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

Date:
Il-Nov-05

Work Order:
05102803OC SUmmary Report

Sample Matrix Spike
File ID: C:\HPCHEM\MS07\DATA\0511 04\0511 0450.D

Sample ID: 05102803-o2AMS Units: Iig1LAnalyte Result
Dichlorodifluoromethane 37.5Chloromethane 46.2Vinyl chloride 42.9Chloroethane 58.7Bromomethane 67.7
Trichlorofluoromethane 53
1,1-Dichloroethene 46.4Dichloromethane 43.1
trans-1,2-Dichloroethene 44.4
Methyl tert-butyl ether (MTBE) 44.4
1,1-Dichloroethane 44.1
cis-1,2-Dichloroethene 47.8Bromochloromethane 46.3Chloroform 47.3
2,2-Dichloropropane 37.3
1,2-Dichloroethane 50.1
1,1,1-Trichloroethane 46.8
1,1-Dichloropropene 46.4
Carbon tetrachloride 47.2Benzene 43.7Dibromomethane 44.7
1,2-Dichloropropane 48.5Trichloroethene 43Bromodichloromethane 48.1
cis-1,3-Dichloropropene 42.9
trans-1,3-Dichloropropene 43.2
1,1,2-Trichloroethane 43.5Toluene 43.1
1,3-Dichloropropane 43Dibromochloromethane 45.2
1 ,2-Dibromoethane (EDB) 89.6
Tetrachloroethene 40.9
1,1,1,2-Tetrachloroethane 45.5Chlorobenzene 43.3Ethylbenzene 42.1m,p-Xylene 43Bromoform 48.4Styrene 44.7o-Xylene 46
1,1,2,2-Tetrachloroethane 43.9
1,2,3-Trichloropropane 96.6
Isopropylbenzene 46.1Bromobenzene 45.3n-Propylbenzene 42.7
4-Chlorotoluene 44.1
2-Chlorotoluene 45.4
1,3,5-Trimethylbenzene 45.5
tert-Butylbenzene 45.61,204- Trimethylbenzene 45.7sec-Butvbenzene 44.2
1,3-Dichlorobenzene 45.21 A-Dichlorobenzene 45.8
4-lsopropyltoluene 45.8
1,2-Dichlorobenzene 44.8n-Butvbenzene 43.6
1 ,2-Dibromo-3-chloropropane (DBCP) 233
1,2A-Trichlorobenzene 39.6Naphthalene 36.1Hexachlorobutadiene 95.4
1,2,3-Trichlorobenzene 42.7
Surr: 1,2-Dichloroethane-d4 54Surr: Toluene-d8 46.5
Surr: 4-Bromofluorobenzene 48.2

Type: MS

PQL

2.5
5

2.5
2.5
10

2.5
2.5
10

2.5
1.3
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
1.3
2.5
2.5
2.5
2.5
2.5
2.5
2.5
1.3
2.5
2.5
10

2.5
2.5
2.5
1.3
1.3
2.5
2.5
1.3
2.5
10

2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
15
10
10
10
10

Test Code: EPA Method SW8260B
Batch 10: MS07W1104A Analysis Date: 11/05/200502:16

Run ID:MSD_07_051104B Prep Date: 11/05/2005
SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Límit) Qual

50 0 75 17 130
50 0 92 31 127
50 0 86 52 131
50 0 117 40 146
50 0 135 4 152
50 0 106 57 143
50 0 93 65 127
50 0 86 68 119
50 0 89 67 131
50 0 89 59 145
50 0 88 71 128
50 0 96 73 129
50 0 93 71 130
50 0 95 71 124
50 0 75 52 157
50 0 100 68 139
50 0 94 67 134
50 0 93 75 130
50 0 94 62 137
50 0 87 74 125
50 0 89 73 130
50 0 97 72 130
50 0 86 66 126
50 0 96 70 133
50 0 86 61 130
50 0 86 67 134
50 0 87 72 13250 0 86 76 120
50 0 86 73 129
50 0 90 70 130
100 0 90 75 133
50 0 82 66 131
50 0 91 76 126
50 0 87 76 124
50 0 84 77 124
50 0 86 73 130
50 0 97 66 140
50 0 89 73 131
50 0 92 74 131
50 0 88 63 146
100 0 97 73 136
50 0 92 73 133
50 0 91 75 127
50 0 85 73 130
50 0 88 76 129
50 0 91 76 129
50 0 91 70 135
50 0 91 74 129
50 0 91 70 134
50 0 88 74 129
50 0 90 77 125
50 0 92 76 126
50 0 92 71 133
50 0 90 77 120
50 0 87 63 138
250 0 93 61 142
50 0 79 54 143
50 0 72 35 159
100 0 95 60 136
50 0 85 38 15450 108 76 12750 93 84 11350 96 79 119



" Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044 . (775) 355-0406 FAX. 1-800-283-1183

Date:
ll-Nov-05

Work Order:
05102803OC SUmmary Report

Sample Matrix Spike Duplicate
File ID: C:\HPCHEM\MS07\DATA\051104\05110451.D

Sample ID: 05102803-02AMSD Units: Iig1LAnalyte Result
Dichlorodifluoromethane 38.5Chloromethane 48.7Vinyl chloride 44.9Chloroethane 59.5Bromomethane 72.7
Trichlorofluoromethane 52
1,1-Dichloroethene 46.1Dichloromethane 44.2
trans-1,2-Dichloroethene 45.6
Methyl tert-butv ether (MTBE) 44.6
1,1-Dichloroethane 44.9
cis-1,2-Dichloroethene 45.7Bromochloromethane 48.2Chloroform 46.6
2,2-Dichloropropane 37.9
1,2-Dichloroethane 48.9
1,1,1-Trichloroethane 47
1,1-Dichloropropene 47.1
Carbon tetrachloride 47.6Benzene 45.3Dibromomethane 44.6
1,2-Dichloropropane 47.5
Trichloroethene 43.5Bromodichloromethane 47.1
cis-1,3-Dichloropropene 42.2
trans-1,3-Dichloropropene 45.4
1,1,2-Trichloroethane 43.3Toluene 44.8
1,3-Dichloropropane 45.4Dibromochloromethane 47.2
1,2-Dibromoethane (EDB) 92.4
Tetrachloroethene 45.3
1,1,1,2- Tetrachloroethane 47.5Chlorobenzene 45.9Ethylbenzene 44.4m,p-Xylene 45.2Bromoform 51.8Styrene 47.3o-Xylene 49.5
1,1,2,2- Tetrachloroethane 44.3
1,2,3-Trichloropropane 87.2
Isopropylbenzene 47.9Bromobenzene 46.8n-Propylbenzene 44.3
4-Chlorotoluene 45.22-Chlorotoluene 47
1,3,5- Trimethylbenzene 46.7
tert-Butylbenzene 46.71,2A-Trimethylbenzene 46.9sec-Butvbenzene 45.7
1,3-Dichlorobenzene 46.51 A-Dichlorobenzene 46.9
4-lsopropyltoluene 47.1
1,2-Dichlorobenzene 46.5n-Butvbenzene 45.1
1,2-Dibromo-3-chloropropane (DBCP) 236
1,2A-Trichlorobenzene 41.2Naphthalene 38.4Hexachlorobutadiene 98.8
1,2,3-Trichlorobenzene 45.1
Surr: 1,2-Dichloroethane-d4 52.2Surr: Toluene-d8 48.4
Surr: 4-Bromofluorobenzene 48.3

Type: MSD

PQL

2.5
5

2.5
2.5
10

2.5
2.5
10

2.5
1.3
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
1.3
2.5
2.5
2.5
2.5
2.5
2.5
2.5
1.3
2.5
2.5
10

2.5
2.5
2.5
1.3
1.3
2.5
2.5
1.3
2.5
10

2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
15
10
10
10
10

Test Code: EPA Method SW8260B

Batch ID: MS07W1104A Analysis Date: 11/05/200502:38
Run ID: MSD_07 _051104B Prep Date: 11/05/2005

SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

50 0 77 17 130 37.47 2.7(16)50 0 97 31 127 46.18 5.3(20)50 0 90 52 131 42.87 4.6(16)50 0 119 40 146 58.72 1.3(40)50 0 145 4 152 67.66 7.2(32)50 0 104 57 143 52.95 1.8(22)50 0 92 65 127 46.42 0.8(17)50 0 88 68 119 43.06 2.6(15)50 0 91 67 131 44.42 2.5(30)50 0 89 59 145 44.44 0.3(21)50 0 90 71 128 44.1 1.9(14)50 0 91 73 129 47.81 4.6(23)50 0 96 71 130 46.31 4.0(15)50 0 93 71 124 47.3 1.4(13)50 0 76 52 157 37.3 1.6(14)50 0 98 68 139 50.12 2.5(14)50 0 94 67 134 46.75 0.5(14)50 0 94 75 130 46.41 1.5(14)50 0 95 62 137 47.22 0.8(15)50 0 91 74 124 43.67 3.6(13)50 0 89 73 130 44.71 0.2(15)50 0 95 72 130 48.5 2.2(13)50 0 87 66 126 42.98 1.3(13)50 0 94 70 133 48.05 2.0(14)50 0 84 61 130 42.86 1.5(15)50 0 91 67 134 43.16 5.0(16)50 0 87 72 132 43.54 0.6(16)50 0 90 76 119 43.09 4.0(13)50 0 91 73 129 43 5.4(15)50 0 94 70 130 45.16 4.5(15)100 0 92 75 133 89.59 3.1(15)
50 0 91 66 131 40.87 10.3(14)50 0 95 76 126 45.54 4.2(13)50 0 92 76 120 43.3 5.8(12)50 0 89 77 124 42.11 5.2(13)50 0 90 73 130 43 4.9(14)50 0 104 66 140 48.39 6.8(16)50 0 95 73 131 44.71 5.7(13)50 0 99 74 131 46.03 7.2(13)50 0 89 63 146 43.91 1.0(17)100 0 87 73 136 96.59 10.3(19)50 0 96 73 133 46.13 3.8(15)50 0 94 75 127 45.25 3.4(18)50 0 89 73 130 42.68 3.6(14)50 0 90 76 129 44.07 2.6(13)50 0 94 76 129 45.41 3.4(13)50 0 93 70 135 45.48 2.5(14)50 0 93 74 129 45.62 2.2(14)50 0 94 70 134 45.71 2.6(14)50 0 91 74 129 44.22 3.4(14)50 0 93 77 125 45.23 2.7(12)50 0 94 76 126 45.76 2.5(12)50 0 94 71 133 45.75 2.8(15)50 0 93 77 120 44.76 3.8(12)50 0 90 63 138 43.6 3.3(15)250 0 94 61 142 233.3 0.9(17)50 0 82 54 143 39.63 3.9(21)50 0 77 35 159 36.09 6.1 (28)100 0 99 60 136 95.41 3.5(17)50 0 90 38 154 42.74 5.4(33)50 104 76 12750 97 84 11350 97 79 119



Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21. Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

Date:
ll-Nov-05 OC SUmmary Report Work Order:

05102803
Comments:

Calculations are based off of raw (non-rounded) data. However, for reporting puroses, all QC data is rounded to three significant figues. Therefore, hand calculated
values may differ slightly.



Alpha Analytical, Inc.
255 Glendale Ave.. Suite 21. Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

Date:
Il-Nov-05 OC SUmmary Report Work Order:

05102803

Method Blank
File ID: C:\HPCHEM\MS02\DATA\051104\05110404.D

Sample ID: MBLK 13437

Analyte

Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b )fluoranthene

Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(q, h, i)perylene
Surr: Nitrobenzene-d5
Surr: 2-Fluorobiphenyl
Surr: 4-Terphenyl-d14

Units: Iig1L

Result

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

98.2
74.6
89.3

Type: MBLK Test Code: EPA Method SW8270C
Batch ID: 13437 Analysis Date: 11/04/200515:11

Run ID: MSD_02_051102B Prep Date: 11/0212005
PQL SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

100
100
100

98
75
89

62
54
60

124
113
116

Laboratory Control Spike
File ID: C:\HPCHEM\MS02\DATA\051104\05110405.D

Sample ID: LCS 13437

Analyte

Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b )fluoranthene

Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(q,h,í)perylene
Surr: Nitrobenzene-d5
Surr: 2-Fluorobiphenyl
Surr: 4-Terphenyl-d14

Units: Iig1L

Result

88.2
97.7
99.5
101
113
116
121
111
113
114
109
122
111
113
120
118
104

76.4
104

Type: LCS

PQL

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

Test Code: EPA Method SW8270C

Batch ID: 13437 Analysis Date: 11/04/200516:02

Run ID: MSD_02_051102B Prep Date: 11/0212005
SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

100 88 62 104100 98 71 120100 99.5 67 109100 101 67 114
100 113 69 117
100 116 70 117
100 121 64 123100 111 70 119
100 113 69 115
100 114 63 129
100 109 69 117
100 122 70 122
100 111 71 119
100 113 65 119
100 120 59 125
100 118 65 122
100 104 62 124100 76 54 113
100 104 60 116



Alpha Analytical, Inc.
255 Glendale Ave. · Suite 21. Sparks, Nevada 89431-5778

(775) 355-1044 . (775) 355-0406 FAX. 1-800-283-1183

Date:
ll-Nov-05

Work Order:
05102803OC SUmmary Report

Sample Matrix Spike
File ID: C:\HPCHEM\MS02\DATA\051104\05110415.D

Sample ID: 05102720-05AMS

Analyte

Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(Q,h,i)perylene
Surr: Nitrobenzene-d5
Surr: 2-Fluorobiphenyl
Surr: 4-Terphenyl-d14

Units: Iig1L

Result

35
76.6

76
90.5
106
107
108
104
108
104

98.2
111
104
109
115
114
103

74.9
95.9

Type: MS

PQL

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

Test Code: EPA Method SW8270C

Batch ID: 13437 Analysis Date: 11/05/2005 00:24
Run ID: MSD_02_051102B Prep Date: 11/0212005

SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

100 0 35 30 116
100 0 77 57 120
100 0 76 55 113
100 0 90 57 116
100 0 106 66 119
100 0 107 61 120
100 0 108 62 123
100 0 104 63 120
100 0 108 66 118
100 0 104 58 130
100 0 98 64 121
100 0 111 65 122
100 0 104 61 122
100 0 109 57 123
100 0 115 56 127
100 0 114 56 125
100 103 62 124100 75 54 113100 96 60 116

Sample Matrix Spike Duplicate
File ID: C:\HPCHEM\MS02\DATA\0511 04\0511 0416.D

Sample ID: 05102720-05AMSD

Analyte

Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)tluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(1,2,3-cd)pyrene
Dibenz(a, h )anthracene
Benzo(Q,h,i)perylene
Surr: Nitrobenzene-d5
Surr: 2-Fluorobiphenyl
Surr: 4-Terphenyl-d14

Units: Iig1L

Result

35.7
79.2
80.8
90.7
101
102
102

93.8
99.5
99.5

95
108

98.4
94.2
100
100
104

78.7
85.5

Type: MSD

PQL

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

Test Code: EPA Method SW8270C

Batch ID: 13437 Analysis Date: 11/05/200501:14
Run ID: MSD_02_051102B Prep Date: 11/0212005

SpkVal SpkReNal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

100 0 36 30 116 34.98 2.1(35)100 0 79 57 120 76.55 3.3(18)100 0 81 55 113 76.01 6.2(16)100 0 91 57 116 90.46 0.2(15)100 0 101 66 119 106.1 4.5(16)100 0 102 61 120 106.5 3.9(18)100 0 102 62 123 108.5 6.2(23)100 0 94 63 120 104.1 10.4(23)100 0 99.5 66 118 108.1 8.3(16)100 0 99.5 58 130 104.4 4.8(16)100 0 95 64 121 98.18 3.3(19)100 0 108 65 122 111 2.3(13)100 0 98 61 122 103.7 5.2(18)100 0 94 57 123 108.6 14.1(22)100 0 100 56 127 115.3 14.2(23)100 0 100 56 125 113.7 12.3(25)100 104 62 124100 79 54 113100 85 60 116
Comments:
Calculations are based off of raw (non-rounded) data. However, for reporting puroses, all QC data is rounded to three significant figues. Therefore, hand calculated
values may differ slightly.



" Alpha Analytical, Inc.
255 Glendale Ave. · Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044 . (775) 355-0406 FAX . 1-800-283-1183

Date:
Il-Nov-05 OC SUmmary Report Work Order:

05 l02803

Method Blank
File ID:

Sample ID: MBLK-W051028FER

Analyte

Iron, Ferrous (+2)

Units: mglL
Result

ND

Type: MBLK Test Code: SM3500-Fe D
Batch ID: W051028FER Analysis Date: 10/28/200500:00

Run ID:WETLAB_051028J Prep Date: 10/28/2005
PQL SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

0.05

Laboratory Control Spike
File ID:

Sample ID: LCS-W051028FER

Analyte

Iron, Ferrous (+2)

Type: LCS Test Code: SM3500-Fe D

Batch ID: W051028FER Analysis Date: 10/28/200500:00
Run ID:WETLAB_051028J Prep Date: 10/28/2005

SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

1 .5 95 85 115

Units: mglL
Result

1.42

PQL

0.05

Sample Matrix Spike
File ID:

Sample ID: 05102801-02AMS

Analyte

Iron, Ferrous (+2)

Type: MS Test Code: SM3500-Fe D

Batch ID: W051028FER Analysis Date: 10/28/200500:00
Run ID:WETLAB_051028J Prep Date: 10/28/2005

SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

1 .5 0 92 70 130

Units: mglL
Result

1.39

PQL

0.05

Sample Matrix Spike Duplicate
File ID:

Sample ID: 05102801.02AMSD

Analyte

Iron, Ferrous (+2)

Type: MSD Test Code: SM3500-Fe D

Batch ID: W051028FER Analysis Date: 10/28/200500:00
Run ID: WETLAB_051028J Prep Date: 10/28/2005

SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

1.5 0 96 70 130 1.387 3.5(20)

Units: mglL
Result

1.44

PQL

0.05

Comments:

Calculations are based off ofraw (non-rounded) data. However, for reporting purposes, all QC data is rounded to three significant figues. Therefore, hand calculated
values may differ slightly.



Alpha Analytical, Inc.
255 Glendale Ave. · Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044 . (775) 355-0406 FAX . 1-800-283-1183

Date:
Il-Nov-05 OC SUmmary Report Work Order:

05102803

Laboratory Control Spike
File ID:

Sample ID: LCS-W051109ALK

Analyte

Alkalinity, Total (As CaC03 at pH 4.5)

Type: LCS Test Code: EPA Method 310.1
Batch ID: W0511 09ALK Analysis Date: 11/09/2005 00:00

Run ID:WETLAB_051109B Prep Date: 11/09/2005
SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

5 101 90 110

Units: mgl
Result

5.05

PQL

1

Comments:

Calculations are based off of raw (non-rounded) data. However, for reporting purposes, all QC data is rounded to three significant figues. Therefore, hand calculated
values may differ slightly.

The Alkalinity LCS data presented is a reflection of the LCS pH QC measurement.



Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

Date:
Il-Nov-05 OC SUmmary Report Work Order:

05102803

Method Blank
File ID: 02805\A12675_002.DXD

Sample ID: MB-13419

Analyte

Nitrite (N02) - N
Nitrate (N03) - N

Laboratory Fortified Blank
File ID: 02805\A12676_003.DXD

Sample ID: LFB-13419

Analyte

Nitrite (N02) - N
Nitrate (N03) - N

Units : mglL
Result

ND
ND

Units: mglL
Result

2.01
2.14

Type: MBLK Test Code: EPA Method 300.0/9056
Batch ID: 13419A Analysis Date: 10/28/200519:02

Run ID:IC_1_051028A Prep Date: 10/28/2005
PQL SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

0.25
0.25

PQL

0.25
0.25

Test Code: EPA Method 300.0/9056

Batch ID: 13419A Analysis Date: 10/28/200519:20
Run ID: IC_C051028A Prep Date: 10/28/2005

SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

2 101 90 11 02 107 90 110

Type: LFB

Sample Matrix Spike
File ID: 02805\A12692_019.DXD

Sample ID: 051 02841-01 ALFM

Analyte

Nitrite (N02) - N
Nitrate (N03) - N

Units: mglL
Result

20.3
24.9

Sample Matrix Spike Duplicate
File ID: 02805\A12693_020.DXD

Sample ID: 05102841-01ALFMD

Analyte

Nitrite (N02) - N
Nitrate (N03) - N

Units: mglL
Result

20.3
24.9

PQL

0.25
0.25

Test Code: EPA Method 300.0/9056
Batch ID: 13419A Analysis Date: 10/28/200523:59

Run ID: IC_1_051028A Prep Date: 10/28/2005
SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

20 0 101 80 120
20 3.032 110 80 120

Type: LFM

Type: LFMD Test Code: EPA Method 300.0/9056
Batch ID: 13419A Analysis Date: 10/29/200500:17

Run ID: IC_ C051 028A Prep Date: 10/29/2005
SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

20 0 101 80 120 20.29 0.1(2)20 3.032 110 80 120 24.94 0.0(2)
PQL

0.25
0.25

Comments:

Calculations are based off ofraw (non-rounded) data. However, for reporting puroses, all QC data is rounded to thee significant figues. Therefore, hand calculated
values may differ slightly.



Alpha Analytical, Inc.
255 Glendale Ave.. Suite 21. Sparks, Nevada 89431-5778

(775) 355-1044 . (775) 355-0406 FAX. 1-800-283-1183

Date:
ll-Nov-05 OC SUmmary Report Work Order:

05102803

Method Blank
File ID: 02805\A12675_002.DXD

Sample ID: MB-13419

Analyte

Sulfate (S04)

Laboratory Fortifed Blank
File ID: 02805\A12676_003.DXD

Sample ID: LFB-13419

Analyte

Sulfate (S04)

Sample Matrix Spike
File ID: 02805\A12692_019.DXD

Sample ID: 051 02841-01 ALFM

Analyte

Sulfate (S04)

Sample Matrix Spike Duplicate
File ID: 02805\A12693_020.DXD

Sample ID: 05102841-01ALFMD

Analyte

Sulfate (S04)

Units: mglL
Result

ND

Type: MBLK Test Code: EPA Method 300.0/9056
Batch ID: 13419B Analysis Date: 10/28/200519:02

Run ID:IC_C051028A Prep Date: 10/28/2005
PQL SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

0.5

Type: LFB Test Code: EPA Method 300.0/9056
Batch ID: 13419B Analysis Date: 10/28/200519:20

Run ID: IC_C051028A Prep Date: 10/28/2005
SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

4 101 90 110

Units: mglL
Result

4.03

PQL

0.5

Type: LFM Test Code: EPA Method 300.0/9056
Batch ID: 13419B Analysis Date: 10/28/200523:59

Run ID:IC_C051028A Prep Date: 10/28/2005
SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

40 49.21 105 80 120

Units: mglL
Result

91.3

PQL

1

Units: mglL
Result

91.9

Type: LFMD Test Code: EPA Method 300.0/9056
Batch ID: 13419B Analysis Date: 10/29/200500:17

Run ID: IC_ C051 028A Prep Date: 10/29/2005
SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

40 49.21 107 80 120 91.32 0.6(2)
PQL

1

Comments:
Calculations are based off ofraw (non-rounded) data. However, for reporting puroses, all QC data is rounded to thee significant figues. Therefore, hand calculated
values may differ slightly.



Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21. Sparks, Nevada 89431-5778

(775) 355-1044 . (775) 355-0406 FAX . 1-800-283-1183

Date:
Il-Nov-05 OC SUmmary Report Work Order:

05102803

Method Blank
File ID:2

Sample ID: MBLK-110305-TOC

Analyte

Total Orçianic Carbon

Units: mglL
Result

ND

Type: MBLK Test Code: EPA Method SW9060/415.1/SM-5310C
Batch ID:TOC110405 Analysis Date: 11/04/200513:14

Run ID:TOC_051104A Prep Date: 11/04/2005
PQL SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

1

Laboratory Control Spike
File ID: 1

Sample ID: LCS-110305-TOC

Analyte

Total Orçianic Carbon

Type: LCS Test Code: EPA Method SW9060/415.1/SM-5310C

Batch ID: TOC110405 Analysis Date: 11/04/200512:51
Run ID:TOC_051104A Prep Date: 11/04/2005

SpkVal SpkRefVal %REC LowLimit HighLìmit RPDRefVal %RPD(Limit) Qual

5 99.6 81 132

Units: mglL
Result

4.98

PQL

1

Sample Matrix Spike
File ID:4

Sample ID: 05102720-05A-MS

Analyte

Total Orçianic Carbon

Type: MS Test Code: EPA Method SW9060/415.lISM-5310C
Batch ID: TOC11 0405 Analysis Date: 11/04/2005 19:00

Run ID:TOC_051104A Prep Date: 11/04/2005
SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

5 8.538 108 56 137

Units: mglL
Result

13.9

PQL

1

Sample Matrix Spike Duplicate
File ID:6
Sample ID: 05102720-o5A-MSD

Analyte

Total Orçianic Carbon

Type: MSD Test Code: EPA Method SW9060/415.1/SM-5310C

Batch ID: TOC110405 Analysis Date: 11/04/200519:29
Run ID:TOC_051104A Prep Date: 11/04/2005

SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

5 8.538 95 56 137 13.93 4.6(15)

Units: mglL
Result

13.3

PQL

1

Comments:
Calculations are based off of raw (non-rounded) data. However, for reporting puroses, all QC data is rounded to three significant figues. Therefore, hand calculated
values may differ slightly.



" Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

Date:
ll-Nov-05 OC SUmmar Report Work Order:

05102803

Method Blank
File ID: 110305.B\148_ICB.D\

Sample ID: MB-13443

Analyte

Lead (Pb)

Laboratory Control Spike
File ID: 110305.B\156_LCS.D\

Sample ID: LCS-13443

Analyte

Lead (Pb)

Sample Matrix Spike
File ID: 110305.B\159SMPL.D\

Sample ID: 05102503-04AMS

Analyte

Lead (Pb)

Sample Matrix Spike Duplicate
File ID: 110305.B\160SMPL.D\
Sample ID: 05102503-04AMSD

Analyte

Lead (Pb)

Units: mglL
Result

ND

Type: MBLK Test Code: EPA Method 200.8
Batch 10: 13443 Analysis Date: 11/03/200523:25

Run ID: ICP/MS_0511 03E Prep Date: 11/03/2005
PQL SpkVal SpkRefVal %REC LowLímit HighLimit RPDRefVal %RPD(Limit) Qual

0.005

Type: LCS Test Code: EPA Method 200.8
Batch ID: 13443 Analysis Date: 11/04/200500:04

Run ID:ICP/MS_051103E Prep Date: 11/03/2005
SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

0.25 105 84 118

Units: mglL
Result

0.262

PQL

0.005

Type: MS Test Code: EPA Method 200.8
Batch ID: 13443 Analysis Date: 11/04/200500:18

Run ID:ICP/MS_051103E Prep Date: 11/03/2005
SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

0.25 0.01023 104 75 126

Units: mglL
Result

0.27

PQL

0.005

Type: MSD Test Code: EPA Method 200.8
Batch ID: 13443 Analysis Date: 11/04/200500:23

Run ID: ICP/MS_051103E Prep Date: 11/03/2005
SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

0.25 0.01023 102 75 126 0.2703 2.0(10)

Units : mglL

Result

0.265

PQL

0.005

Comments:

Calculations are based off ofraw (non-rounded) data. However, for reporting puroses, all QC data is rounded to three significant figures. Therefore, hand calculated
values may differ slightly.



" Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

Date:
ll-Nov-05 OC SUmmary Report Work Order:

05102803

Method Blank
File ID: 110305.B\204_ICB.D\

Sample ID: MB-13427

Analyte

Mançianese (Mn), Dissolved

Units: mgl
Result

ND

Type: MBLK Test Code: EPA Method 200.8
Batch ID: 13427 Analysis Date: 11/04/200503:59

Run ID: ICP/MS_051104A Prep Date: 10/31/2005
PQL SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

0.005

Laboratory Control Spike
File ID: 110305.B\205_LCS.D\

Sample ID: LCS-13427

Analyte

Mançianese (Mn), Dissolved

Type: LCS Test Code: EPA Method 200.8

Batch ID: 13427 Analysis Date: 11/04/200504:04

Run ID: ICP/MS_0511 04A Prep Date: 10/31/2005
SpkVal SpkRèfVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

0.05 96 84 118

Units: mglL
Result

0.0481

PQL

0.005

Sample Matrix Spike
File ID: 110305.B\215SMPL.D\

Sample ID: 05102720-05AMS

Analyte

Mançianese (Mn), Dissolved

Type: MS Test Code: EPA Method 200.8
Batch ID: 13427 Analysis Date: 11/04/200504:53

Run ID: ICP/MS_051104A Prep Date: 10/31/2005
SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

0.05 0 103 75 126

Units : mglL

Result

0.0517

PQL

0.005

Sample Matrix Spike Duplicate
File ID: 110305.B\216SMPL.D\

Sample ID: 05102720-05AMSD

Analyte

Mançianese (Mn), Dissolved

Type: MSD Test Code: EPA Method 200.8
Batch ID: 13427 Analysis Date: 11/04/200504:57

Run ID: ICP/MS_051104A Prep Date: 10/31/2005
SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

0.05 0 103 75 126 0.3535 149.0(10) R5

Units: mglL
Result

0.0514

PQL

0.005

Comments:
Calculations are based off of raw (non-rounded) data. However, for reporting purposes, all QC data is rounded to thee significant figues. Therefore, hand calculated
values may differ slightly.

R5 = MS/MSD RPD exceed the laboratory control-limit. Recovery met acceptance critera.



Alpha Analytical, Inc.
255 Glendale Ave.. Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044 . (775) 355-0406 FAX . 1-800-283-1183

Date:
lJ-Nov-05 OC SUmmary Report Work Order:

05102803

Method Blank
File ID:

Sample ID: MBLK-13425

Analyte

Methane

Units: mglL
Result

ND

Type: MBLK Test Code: Modified Method RSK-175 GC/FID
Batch ID: 13425 Analysis Date: 10/31/200514:36

Run ID: FID_6_051031A Prep Date: 10/31/2005
PQL SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

0.01

Laboratory Control Spike
File ID:

Sample ID: LCS-13425

Analyte

Methane

Type: LCS Test Code: Modified Method RSK-175 GC/FID

Batch ID: 13425 Analysis Date: 10/31/200514:55

Run ID: FID_6_051 031 A Prep Date: 10/31/2005
SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

0.532 98 70 130

Units: mgl
Result

0.519

PQL

0.01

Sample Matrix Spike
File 10:

Sample ID: 05102803-02AMS

Analyte

Methane

Type: MS Test Code: Modified Method RSK-175 GC/FID

Batch ID: 13425 Analysis Date: 10/31/200516:29
Run ID: FID_6_051031A Prep Date: 10/31/2005

SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

1.06 0.524 86 70 130

Units: mglL
Result

1.44

PQL

0.01

Sample Matrix Spike Duplicate
FilelD:
Sample ID: 05102803-02AMSD

Analyte

Methane

Type: MSD Test Code: Modified Method RSK-175 GC/FID

Batch ID: 13425 Analysis Date: 10/31/200516:48
Run ID: FID_6_051 031 A Prep Date: 10/31/2005

SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

1.06 0.524 89 70 130 1.435 1.9(20)

Units: mglL
Result

1.46

PQL

0.01

Comments:
Calculations are based off of raw (non-rounded) data. However, for reporting purposes, all QC data is rounded to three signficant figures. Therefore, hand calculated
values may differ slightly.



" Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21. Sparks, Nevada 89431-5778

(775) 355-1044 . (775) 355-0406 FAX . 1-800-283-1183

Date:
Il-Nov-05 OC SUmmary Report Work Order:

05102803

Method Blank
File ID:

Sample ID: MBLK-W051103TDS

Analyte

Solids, Total Dissolved (TDS)

Units: mglL
Result

ND

Type: MBLK Test Code: EPA Method 160.1/ SM 2540 C
Batch ID: W0511 03TDS Analysis Date: 11/03/2005 00:00

Run ID:WETLAB_051103C Prep Date: 11/03/2005
PQL SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

10

Laboratory Control Spike
File ID:

Sample ID: LCS-W051103TDS

Analyte

Solids, Total Dissolved (TDS)

Type: LCS Test Code: EP A Method 160.1 / SM 2540 C

Batch ID: W0511 03TDS Analysis Date: 11/03/2005 00:00
Run ID:WETLAB_051103C Prep Date: 11/03/2005

SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

200 104 84 116

Units: mglL
Result

208

PQL

10

Comments:

Calculations are based off of raw (non-rounded) data. However, for reporting puroses, all QC data is rounded to three significant figures. Therefore, hand calculated
values may differ slightly.
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Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

Date:
01-Feb-06

Work Order:
06011905

Method Blank
FilelD:
Sample ID: MBLK-13946

Analyte

TPH-E (Diesel)
TPH-E (Oil)
Surr: Nonane

Units: mglL
Result

ND
ND

100

OC SUmmary Report

Type: MBLK Test Code: EPA Method SW8015
Batch ID: 13946 Analysis Date: 01/20/200614:58

Run ID: FID_ C060120A Prep Date: 01/20/2006
POL SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

0.05
0.5

100 100 47 141

Laboratory Control Spike
File ID:

Sample ID: LCS-13946

Analyte

TPH-E (Diesel)
Surr: Nonane

Units: mglL
Result

2.5
97.1

Type: LCS

PQL

0.5

Test Code: EPA Method SW8015
Batch ID: 13946 Analysis Date: 01/20/200615:34

Run ID: FID_1_060120A Prep Date: 01/20/2006
SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

2.5 99.9 64 129100 97 47 141
Sample Matrix Spike
File ID:

Sample ID: 06011905-o4AMS

Analyte

TPH-E (Diesel)
Surr: Nonane

Units: mgI
Result

2.49
97

Type: MS

PQL

0.5

Test Code: EPA Method SW8015
Batch ID: 13946 Analysis Date: 01/20/200620:16

Run ID: FID_C060120A Prep Date: 01/20/2006
SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

2.5 0.1463 94 56 147100 97 47 141
Sample Matrix Spike Duplicate
File ID:

Sample ID: 06011905-04AMSD

Analyte

TPH-E (Diesel)
Surr: Nonane

Units: mglL
Result

2.83
97.7

Type: MSD

PQL

0.5

Test Code: EPA Method SW8015
Batch ID: 13946 Analysis Date: 01/20/200620:48

Run ID: FID_C060120A Prep Date: 01/20/2006
SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

2.5 0.1463 107 56 147 2.488 12.8(25)100 98 47 141
Comments:
Calculations are based off of raw (non-rounded) data. However, for reporting puroses, all QC data is rounded to three significant figues. Therefore, hand calculated
values may differ slightly.



Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21. Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

Date:
01-Feb-06 OC SUmmary Report Work Order:

06011905

Method Blank
File 10: C:\HPCHEM\MS10\DATA\060123\06012311.D

Sample ID: MBLK MS10W0123A Units: Iig1LAnalyte Result
Dichlorodifluoromethane NDChloromethane NDVinyl chloride NDChloroethane NDBromomethane ND
Trichlorofluoromethane ND
1,1-Dichloroethene ND
Dichloromethane ND
trans-1,2-Dichloroethene ND
Methyl tert-butyl ether (MTBE) ND
1,1-Dichloroethane ND
cis-1,2-Dichloroethene ND
Bromochloromethane NDChloroform ND
2,2-Dichloropropane ND
1,2-Dichloroethane ND
1,1,1-Trichloroethane ND
1,1-Dichloropropene ND
Carbon tetrachloride NDBenzene NDDibromomethane ND
1,2-Dichloropropane NDTrichloroethene ND
Bromodichloromethane ND
cis-1,3-Dichloropropene ND
trans-1,3-Dichloropropene ND
1,1,2-Trichloroethane NDToluene ND
1,3-Dichloropropane ND
Dibromochloromethane ND
1 ,2-Dibromoethane (EDB) ND
Tetrachloroethene ND
1,1,1,2-Tetrachloroethane NDChlorobenzene NDEthylbenzene NDm,p-Xylene NDBromoform NDStyrene NDo-Xylene ND
1,1,2,2-Tetrachloroethane ND
1,2,3-Trichloropropane ND
Isopropylbenzene NDBromobenzene ND
n-Propylbenzene ND
4-Chlorotoluene ND
2-Chlorotoluene ND
1,3,5-Trimethylbenzene ND
tert-Butylbenzene ND
1,2A-Trimethylbenzene ND
sec-Butvbenzene ND
1,3-Dichlorobenzene ND
1 A-Dichlorobenzene ND
4-lsopropyltoluene ND
1,2-Dichlorobenzene NDn-Butybenzene ND
1,2-Dibromo-3-chloropropane (DBCP) ND
1,2A-Trichlorobenzene NDNaphthalene ND
Hexachlorobutadiene ND
1,2,3-Trichlorobenzene ND
Surr: 1,2-Dichloroethane-d4 9.66Surr: Toluene-d8 10
Surr: 4-Bromofluorobenzene 9.88

Type: MBLK Test Code: EPA Method SW8260B
Batch ID: MS10W0123A Analysis Date: 01/23/200612:24

Run ID: MSD_10_060123A Prep Date: 01/23/2006
PQL SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

1

2
1

1

2
1

1

2
1

0.5
1

1

1

1

1

1

1

1

1

0.5
1

1

1

1

1

1

1

0.5
1

1

2
1

1

1

0.5
0.5

1

1

0.5
1

2
1

1

1

1

1

1

1

1

1

1

1

1

1

1

5
2
2
2
2

10
10
10

97
100
99

76
84
79

127
113
119



" Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044 . (775) 355-0406 FAX. 1-800-283-1183

Date:
01-Feb-06

Work Order:
060l 1905

OC SUmmary Report

Laboratory Control Spike
File ID: C:\HPCHEM\MS10\DATA\060123\06012310.D

Sample ID: LCS MS10W0123A Units: Iig1LAnalyte Result
Dichlorodifluoromethane 9.68Chloromethane 10.9Vinyl chloride 11Chloroethane 11.5Bromomethane 10.1
TrichlorofJuoromethane 9.21
1,1-Dichloroethene 10.1Dichloromethane 10
trans-1,2-Dichloroethene 10.6
1,1-Dichloroethane 10.5
cis-1,2-Dichloroethene 11.1Bromochloromethane 10.5Chloroform 9.432,2-Dichloropropane 9.6
1,2-Dichloroethane 9.513
1,1,1-Trichloroethane 8.75
1,1-Dichloropropene 10.8
Carbon tetrachloride 8.61Benzene 10.5Dibromomethane 10.3
1,2-Dichloropropane 9.58
Trichloroethene 9.66Bromodichloromethane 9.86
cis-1,3-Dichloropropene 11
trans-1,3-Dichloropropene 10.91,1,2- Trichloroethane 10.7Toluene 9.59
1,3-Dichloropropane 10.3Dibromochloromethane 9.24
1 ,2-Dibromoethane (EDB) 20.1
Tetrachloroethene 8.79
1,1,1,2- Tetrachloroethane 9.26Chlorobenzene 10.1Ethylbenzene 9.55m,p-Xylene 9.54Bromoform 9.16Styrene 9.66o-Xylene 9.45
1,1,2,2- Tetrachloroethane 10.2
1,2,3-Trichloropropane 19.9
Isopropylbenzene 10.3Bromobenzene 10.5n-Propylbenzene 10.9
4-Chlorotoluene 10.7
2-Chlorotoluene 10.8
1,3,5- Trimethylbenzene 10.8
tert-Butylbenzene 9.84
1,2,4-Trimethylbenzene 10.7sec-Butvbenzene 10.4
1,3-Dichlorobenzene 10.11 A-Dichlorobenzene 10.3
4-lsopropyltoluene 10.3
1,2-Dichlorobenzene 10.3n-Butvbenzene 11.3
1,2-Dibromo-3-chloropropane (DBCP) 50.5
1,2A-Trichlorobenzene 9.36Naphthalene 10.1Hexachlorobutadiene 14.9
1,2,3-Trichlorobenzene 9.18
Surr: 1,2-Dichloroethane-d4 10.3Surr: Toluene-d8 9.64
Surr: 4-Bromofluorobenzene 9.92

Type: LCS

PQL

1

2
1

1

2
1

1

2
1

1

1

1

1

1

1

1

1

1

0.5
1

1

1

1

1

1

1

0.5
1

1

2
1

1

1

0.5
0.5

1

1

0.5
1

2
1

1

1

1

1

1

1

1

1

1

1

1

1

1

3
2
2
2
2

Test Code: EPA Method SW8260B

Batch ID: MS10W0123A Analysis Date: 01/23/200612:02
Run ID: MSD_10_060123A Prep Date: 01/23/2006

SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

10 97 32 12910 109 44 12110 110 80 12010 115 52 14210 101 5 15110 92 70 14110 101 80 12010 100 73 11710 106 74 12910 105 78 12510 111 79 12610 105 76 12610 94 80 12010 96 71 15610 96 72 13510 88 74 132
10 108 83 12910 86 68 13710 105 81 122
10 103 75 12710 96 80 12010 97 74 12510 99 75 130
10 110 78 12810 109 74 13410 107 75 12910 96 80 12010 103 73 12910 92 71 130
20 101 75 13210 88 73 13110 93 78 12510 101 79 12410 96 80 12010 95 80 12910 92 66 13810 97 79 13010 95 80 12910 102 63 142
20 99.6 73 13210 103 78 13310 105 76 12710 109 78 13010 107 80 129
10 108 79 12910 108 77 13410 98 80 129
10 107 77 13310 104 79 129
10 101 80 12510 103 79 12510 103 77 13310 103 79 11910 113 72 13850 101 61 13810 94 55 13910 101 35 15020 74 65 13510 92 39 14710 103 76 12710 96 84 11310 99 79 119



Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 · Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

Date:
01-Feb-06

Work Order:
06011905OC SUmmary Report

Sample Matrix Spike
File ID: C:\HPCHEM\MS10\DATA\060123\06012314.D

Sample ID: 06011905-o4AMS Units: Iig1LAnalyte Result
Dichlorodifluoromethane 41.8Chloromethane 49.7Vinyl chloride 49.1Chloroethane 56.9Bromomethane 51.
Trichlorofluoromethane 44.2
1,1-Dichloroethene 45.4Dichloromethane 49
trans-1,2-Dichloroethene 48.7
1,1-Dichloroethane 50.6
cis-1,2-Dichloroethene 53.1Bromochloromethane 50.7Chloroform 45.8
2,2-Dichloropropane 42.6
1,2-Dichloroethane 48.51,1,1- Trichloroethane 40.9
1,1-Dichloropropene 50.2
Carbon tetrachloride 40.3Benzene 49.8Dibromomethane 52.7
1,2-Dichloropropane 47.4
Trichloroethene 43.8Bromodichloromethane 50.3
cis-1,3-Dichloropropene 52.5
trans-1,3-Dichloropropene 52.2
1,1,2-Trichloroethane 55.9Toluene 44.1
1,3-Dichloropropane 50.5Dibromochloromethane 45.3
1 ,2-Dibromoethane (EDB) 99.9
Tetrachloroethene 38.1
1,1,1,2-Tetrachloroethane 44.8Chlorobenzene 48.9Ethylbenzene 44.6m,p-Xylene 43.3Bromoform 48Styrene 45.4o-Xylene 44.3
1,1,2,2-Tetrachloroethane 56.21,2,3- Trichloropropane 108
Isopropyl benzene 46.7Bromobenzene 49.9n-Propylbenzene 49.1
4-Chlorotoluene 49.9
2-Chlorotoluene 50.31,3,5- Trimethylbenzene 50.4
tert-Butylbenzene 45.2
1,2,4-Trimethylbenzene 49.9sec-Butvbenzene 46.7
1,3-Dichlorobenzene 48.31 A-Dichlorobenzene 49.4
4-lsopropyltoluene 47.5
1,2-Dichlorobenzene 50.5n-Butylbenzene 52.4
1 ,2-Dibromo-3-chloropropane (DBCP) 276
1,2A-Trichlorobenzene 47.5Naphthalene 53.2Hexachlorobutadiene 73.2
1,2,3-Trichlorobenzene 46.2
Surr: 1,2-Dichloroethane-d4 54.1Surr: Toluene-d8 46.5
Surr: 4-Bromofluorobenzene 48.2

Type: MS

PQL

2.5
5

2.5
2.5
10

2.5
2.5
10

2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
1.3
2.5
2.5
2.5
2.5
2.5
2.5
2.5
1.3
2.5
2.5
10

2.5
2.5
2.5
1.3
1.3
2.5
2.5
1.3
2.5
10

2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
15
10
10
10
10

Test Code: EPA Method SW8260B

Batch ID: MS10W0123A Analysis Date: 01123/200613:29
Run ID: MSD_10_060123A Prep Date: 01123/2006

SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

50 0 84 17 130
50 0 99 31 127
50 0 98 52 131
50 0 114 40 146
50 0 102 4 152
50 0 88 57 143
50 0 91 65 127
50 0 98 68 119
50 0 97 67 131
50 0 101 71 128
50 0 106 73 129
50 0 101 71 130
50 0 92 71 124
50 a 85 52 157
50 0 97 68 139
50 0 82 67 134
50 0 100 75 130
50 0 81 62 137
50 0 99.7 74 125
50 0 105 73 130
50 0 95 72 130
50 0 88 66 126
50 0 101 70 133
50 0 105 61 130
50 0 104 67 134
50 0 112 72 132
50 0 88 76 120
50 0 101 73 129
50 0 91 70 130100 0 99.9 75 133
50 0 76 66 131
50 0 90 76 126
50 0 98 76 124
50 0 89 77 124
50 0 87 73 130
50 0 96 66 140
50 0 91 73 131
50 0 89 74 131
50 0 112 63 146
100 0 108 73 136
50 0 93 73 133
50 0 99.9 75 127
50 0 98 73 130
50 0 99.8 76 129
50 a 101 76 129
50 0 101 70 135
50 0 90 74 129
50 0 99.7 70 134
50 0 93 74 129
50 0 97 77 125
50 0 99 76 126
50 0 95 71 133
50 0 101 77 120
50 0 105 63 138
250 0 110 61 142
50 0 95 54 143
50 0 106 35 159
100 0 73 60 136
50 0 92 38 15450 108 76 12750 93 84 11350 96 79 119



Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

Date:
01-Feb-06

Work Order:
06011905OC SUmmary Report

Sample Matrix Spike Duplicate
File ID: C:\HPCHEM\MS10\DATA\060123\06012315.D

Sample ID: 06011905-04AMSD Units: Iig1LAnalyte Result
Dichlorodifuoromethane 42.1Chloromethane 52.8Vinyl chloride 50.8Chloroethane 57.9Bromomethane 53.1
Trich lorofluorom ethane 43.6
1,1-Dichloroethene 45.4Dichloromethane 50.1
trans-1,2-Dichloroethene 48.9
1,1-Dichloroethane 50.9
cis-1,2-Dichloroethene 53.6Bromochloromethane 51.5Chloroform 46.4
2,2-Dichloropropane 42.6
1,2-Dichloroethane 48.61,1,1- Trichloroethane 41
1,1-Dichloropropene 49.8
Carbon tetrachloride 40.3Benzene 50.3Dibromomethane 52.1
1,2-Dichloropropane 47.6
Trichloroethene 44.2
Bromodichloromethane 50
cis-1,3-Dichloropropene 53.1
trans-1,3-Dichloropropene 52.61,1,2- Trichloroethane 56.2Toluene 44.6
1,3-Dichloropropane 50.7Dibromochloromethane 45.1
1,2-Dibromoethane (EDB) 99.6
Tetrachloroethene 38.1
1 ,1 ,1 ,2- Tetrachloroethane 45.4Chlorobenzene 49.8Ethylbenzene 45.5m,p-Xylene 45.3Bromoform 49Styrene 46.9o-Xylene 45.4
1,1,2,2- Tetrachloroethane 56.51,2,3- Trichloropropane 110
Isopropylbenzene 47.7Bromobenzene 51.1n-Propylbenzene 50.1
4-Chlorotoluene 52.2
2-Chlorotoluene 51.8
1,3,5-Trimethylbenzene 51.2
tert-Butylbenzene 461,2A-Trimethylbenzene 50.6
sec-Butylbenzene 47.9
1,3-Dichlorobenzene 49.71 A-Dichlorobenzene 50.4
4-lsopropyltoluene 47.9
1,2-Dichlorobenzene 51.6n-Butylbenzene 53.2
1,2-Dibromo-3-chloropropane (DBCP) 276
1,2A-Trichlorobenzene 47.7Naphthalene 54.7Hexachlorobutadiene 75.7
1,2,3-Trichlorobenzene 49.3
Surr: 1,2-Dichloroethane-d4 53.9Surr: Toluene-d8 46.6
Surr: 4-Bromofluorobenzene 48.3

Type: MSD

PQL

2.5
5

2.5
2.5
10

2.5
2.5
10

2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
1.3
2.5
2.5
2.5
2.5
2.5
2.5
2.5
1.3
2.5
2.5
10

2.5
2.5
2.5
1.3
1.3
2.5
2.5
1.3
2.5
10

2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
15
10
10
10
10

Test Code: EPA Method SW8260B

Batch ID: MS10W0123A Analysis Date: 01/23/200613:51
Run ID: MSD_10_060123A Prep Date: 01/23/2006

SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

50 0 84 17 130 41.83 0.5(16)50 0 106 31 127 49.67 6.0(20)50 0 102 52 131 49.14 3.3(16)50 0 116 40 146 56.89 1.8(40)50 0 106 4 152 51.08 3.8(32)50 0 87 57 143 44.16 1.3(22)50 0 91 65 127 45.37 0.0(17)50 0 100 68 119 49 2.1(15)50 0 98 67 131 48.66 0.6(30)50 0 102 71 128 50.6 0.7(14)50 0 107 73 129 53.12 0.9(23)50 0 103 71 130 50.68 1.6(15)50 0 93 71 124 45.8 1.3(13)50 0 85 52 157 42.6 0.0(14)50 0 97 68 139 48.47 0.2(14)50 0 82 67 134 40.85 0.3(14)50 0 99.5 75 130 50.18 0.8(14)50 0 81 62 137 40.31 0.1(15)50 0 101 74 125 49.84 0.9(13)50 0 104 73 130 52.66 1.0(15)50 0 95 72 130 47.37 0.4(13)50 0 88 66 126 43.8 0.8(13)50 0 99.9 70 133 50.27 0.6(14)50 0 106 61 130 52.5 1.0(15)50 0 105 67 134 52.18 0.8(16)50 0 112 72 132 55.88 0.5(16)50 0 89 76 120 44.07 1.1 (13)50 0 101 73 129 50.48 0.4(15)50 0 90 70 130 45.3 0.5(15)100 0 99.6 75 133 99.86 0.2(15)50 0 76 66 131 38.12 0.1(14)50 0 91 76 126 44.77 1.5(13)50 0 99.7 76 124 48.85 2.0(12)50 0 91 77 124 44.64 1.9(13)50 0 91 73 130 43.27 4.6(14)50 0 98 66 140 47.99 2.0(16)50 0 94 73 131 45.42 3.1(13)50 0 91 74 131 44.33 2.4(13)50 0 113 63 146 56.15 0.7(17)100 0 110 73 136 107.6 1.8(19)50 0 95 73 133 46.7 2.2(15)50 0 102 75 127 49.94 2.2(18)50 0 100 73 130 49.11 1.9(14)50 0 104 76 129 49.89 4.5(13)50 0 104 76 129 50.3 3.0(13)50 0 102 70 135 50.35 1.8(14)50 0 92 74 129 45.21 1.8(14)50 0 101 70 134 49.87 1.4(14)50 0 96 74 129 46.65 2.5(14)50 0 99 77 125 48.33 2.8(12)50 0 101 76 126 49.44 2.0(12)50 0 96 71 133 47.51 0.8(15)50 0 103 77 120 50.51 2.2(12)50 0 106 63 138 52.4 1.6(15)250 0 110 61 142 275.8 0.2(17)50 0 95 54 143 47.47 0.5(21)50 0 109 35 159 53.2 2.7(28)100 0 76 60 136 73.22 3.4(17)50 0 99 38 154 46.17 6.5(33)
50 108 76 12750 93 84 11350 97 79 119



Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 · Sparks, Nevada 89431-5778

(775) 355-1044 . (775) 355-0406 FAX . 1-800-283-1183

Date:
01-Feb-06 OC SUmmary Report Work Order:

06011905
Comments:

Calculations are based off ofraw (non-rounded) data. However, for reporting puiposes, all QC data is rounded to thee significant figues. Therefore, hand calculated
values may differ slightly.



" Alpha Analytical, Inc.
255 Glendale Ave.. Suite 21. Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

Date:
02-Feb-06

Work Order:
060l 1905OC SUmmary Report

Method Blank
File ID: 06012004.D

Sample ID: MBLK 13939

Analyte

Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b )tluoranthene

Benzo(k)tluoranthene
Benzo(a)pyrene
Indeno(1,2,3-cd)pyrene
Dibenz(a, h )anth racene
Benzo(Q,h,i)perylene
Surr: Nitrobenzene-d5
Surr: 2-Fluorobiphenyl
Surr: 4- T erphenyl-d 14

Laboratory Control Spike
File ID: 06012005.D

Sample ID: LCS 13939

Analyte

Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b )fluoranthene

Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(1,2,3-cd)pyrene
Dibenz(a, h )anthracene
Benzo(Q,h,i)perylene
Surr: Nitrobenzene-d5
Surr: 2-Fluorobiphenyl
Surr: 4-Terphenyl-d14

Units: Iig1L

Result

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

116
112
113

Units: Iig1L

Result

45.2
60.4
55.7
70.5
73.4
77.4
82.5
81.6
89.4
89.2
76.5
82.7
76.7
79.4
91.5
79.2
112

91.6
92.4

Type: MBLK Test Code: EPA Method SW8270C
Batch ID: 13939 Analysis Date: 01/20/200612:30

Run ID: MSD_14_060119A Prep Date: 01/19/2006
PQL SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

Type: LCS

PQL

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

100
100
100

116
112
113

62
54
60

124
113
116

Test Code: EPA Method SW8270C

Batch ID: 13939 Analysis Date: 01/20/200613:47

Run ID: MSD_14_060119A Prep Date: 01/19/2006
SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual100 45 62 104 L50100 60 71 120 L50100 56 67 109 L2
100 71 67 114100 73 69 117100 77 70 117100 83 64 123100 82 70 119100 89 69 115100 89 63 129100 77 69 117100 83 70 122100 77 71 119100 79 65 119100 92 59 125100 79 65 122
100 112 62 124100 92 54 113100 92 60 116



Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

Date:
02-Feb-06

Work Order:
06011905OC SUmmary Report

Laboratory Control Spike Duplicate
File ID: 06012006.D

Sample ID: LCSD 13939

Analyte

Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)f1uoranthene
Benzo(a)pyrene
Indeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(Q,h,i)perylene
Surr: Nitrobenzene-d5
Surr: 2-Fluorobiphenyl
Surr: 4-Terphenyl-d14

Units: Iig1L

Result

75.6
88.4
82.4
86.4
79.6
82.9

88
87.7
96.8
99.9
83.8
89.5
82.8
86.3
96.8
85.6
114

98.5
99.8

Type: LCSD Test Code: EPA Method SW8270C

Batch ID: 13939 Analysis Date: 01/20/200614:25

Run ID: MSD_14_060119A Prep Date: 01/19/2006
SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

100 76 62 104 45.19 50.4(15) R57
100 88 71 120 60.37 37.7(13) R57
100 82 67 109 55.73 38.6(12) R56
100 86 67 114 70.5 20.3(15) R57100 80 69 117 73.4 8.0(11)100 83 70 117 77.38 6.9(11)100 88 64 123 82.52 6.4(18)100 88 70 119 81.56 7.3(13)100 97 69 115 89.39 7.9(12)100 99.9 63 129 89.17 11.3(12)100 84 69 117 76.53 9.1(15)100 89 70 122 82.66 7.9(12)100 83 71 119 76.73 7.6(12)100 86 65 119 79.38 8.3(16)100 97 59 125 91.52 5.6(15)100 86 65 122 79.22 7.8(18)
100 114 62 124100 98 54 113100 99.8 60 116

PQL

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

Sample Matrix Spike
File 10: 06012014.D

Sample ID: 06011905-05AMS

Analyte

Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b )fluoranthene

Benzo(k)f1uoranthene
Benzo(a)pyrene
Indeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(ç¡,h,i)perylene
Surr: Nitrobenzene-d5
Surr: 2-Fluorobiphenyl
Surr: 4-Terphenyl-d14

Units: Iig1L

Result

34.7
57.8
51.2
73.5
78.6
83.9
90.6
89.7
97.7
94.2
85.4
85.7

85
87.1
84.4
80.6
116

93.3
102

Type: MS

PQL

10
10
10

10
10
10
10
10
10
10
10
10
10
10
10
10

Test Code: EPA Method SW8270C

Batch ID: 13939 Analysis Date: 01/20/200619:05

Run ID: MSD_14_060119A Prep Date: 01/19/2006
SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

100 0 35 30 116
100 0 58 57 120
100 0 51 55 113
100 0 73 57 116
100 0 79 66 119
100 0 84 61 120
100 0 91 62 123
100 0 90 63 120
100 0 98 66 118
100 0 94 58 130
100 0 85 64 121
100 0 86 65 122
100 0 85 61 122
100 0 87 57 123
100 0 84 56 127
100 0 81 56 125
100 116 62 124100 93 54 113
100 102 60 116

M57



Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

Date:
02-Feb-06 OC SUmmary Report Work Order:

06011905

Sample Matrix Spike Duplicate
File ID: 06012015.D

Sample ID: 06011905-05AMSD

Analyte

Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)tluoranthene
Benzo(k)f1uoranthene
Benzo(a)pyrene
Indeno(1,2,3-cd)pyrene
Dibenz(a, h )anthracene
Benzo(Q,h,i)perylene
Surr: Nitrobenzene-d5
Surr: 2-Fluorobiphenyl
Surr: 4-Terphenyl-d14

Units: Iig1L

Result

66.3
86

79.3
90.3
85.9
87.2

95
93.9
101

93.8
85.4

89
86.7
89.9
95.5
83.1
120

83.7
106

Type: MSD

PQL

10
10

10

10

10
10
10
10
10
10
10
10
10
10
10
10

Test Code: EPA Method SW8270C

Batch ID: 13939 Analysis Date: 01/20/200619:40

Run ID: MSD_14_060119A Prep Date: 01/19/2006
SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

100 0 66 30 116 34.74 62.4(35) R5
100 0 86 57 120 57.76 39.3(18) R5
100 0 79 55 113 51.19 43.0(16) R58
100 0 90 57 116 73.47 20.5(15) R5
100 0 86 66 119 78.59 8.9(16)100 0 87 61 120 83.92 3.9(18)100 0 95 62 123 90.64 4.7(23)100 0 94 63 120 89.72 4.6(23)100 0 101 66 118 97.68 3.0(16)100 0 94 58 130 94.22 0.4(16)100 0 85 64 121 85.38 0.1(19)100 0 89 65 122 85.66 3.9(13)100 0 87 61 122 84.99 2.0(18)100 0 90 57 123 87.13 3.1(22)100 0 95 56 127 84.42 12.3(23)100 0 83 56 125 80.59 3.1 (25)
100 120 62 124
1 00 84 54 113
100 106 60 116

Comments:
Calculations are based off of raw (non-rounded) data. However, for repoiting purposes, all QC data is rounded to three significant figues. Therefore, hand calculated
values may differ slightly.

L2 = The associated blank spike recovery was below laboratory acceptance limits.

L50 = Analyte recover was below acceptace limts for the LCS, but was acceptable in the MSIMSD.

M57 = Matrx spike recover was below laboratory acceptance limits.

R5 = MS/MSD RPD exceed the laboratory control limit. Recovery met acceptance critera.

R56 = LCS/LCSD RPD exceeed the laboratory control limit.

R57 = LCS/LCSD RPD exceed the laboratory control limit. Recover met acceptance criteria.

R58 = MSIMSD RPD exceeded the laboratory control limit.



Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

Date:
01-Feb-06 OC SUmmary Report Work Order:

06011905

Method Blank
File ID:2

Sample ID: MBLK-012306-TOC

Analyte

Total OrQanic Carbon

Units: mglL
Result

ND

Type: MBLK Test Code: EPA Method SW9060/415.1/SM-5310C
Batch ID: TOC012306 Analysis Date: 01/23/2006 15:53

Run ID:TOC_060124A Prep Date: 01/23/2006
PQL SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

1

Laboratory Control Spike
File ID: 1

Sample ID: LCS-012306-TOC

Analyte

Total On:ianic Carbon

Type: LCS Test Code: EPA Method SW9060/415.1/SM-5310C

Batch ID: TOC012306 Analysis Date: 01123/200615:30
Run ID:TOC_060124A Prep Date: 01/23/2006

SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

5 103 74 125

Units: mglL
Result

5.13

PQL

1

Sample Matrix Spike
File ID:4

Sample ID: 06011905.07A-MS

Analyte

Total OrQanic Carbon

Type: MS Test Code: EPA Method SW9060/415.1/SM-5310C

Batch ID: TOC012306 Analysis Date: 01/23/200618:44
Run ID:TOC_060124A Prep Date: 01/23/2006

SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

5 5.715 105 56 137

Units: mglL
Result

11

PQL

1

Sample Matrix Spike Duplicate
File ID:6

Sample ID: 0601190S-07A-MSD

Analyte

Total OrQanic Carbon

Type: MSD Test Code: EPA Method SW9060/415.1/SM.5310C

Batch ID: TOC012306 Analysis Date: 01/23/200619:13
Run ID:TOC_060124A Prep Date: 01123/2006

SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

5 5.715 98 56 137 10.96 3.2(15)

Units: mglL
Result

10.6

PQL

1

Comments:

Calculations are based off ofraw (non-rounded) data. However, for reportg puroses, all QC data is rounded to three significant figures. Therefore, hand calculated
values may differ slightly.



" Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044 . (775) 355-0406 FAX . 1-800-283-1183

Date:
OI-Feb-06 OC SUmmary Report Work Order:

06011905

Method Blank
File ID:

Sample ID: MBLK-13962

Analyte

Methane

Units: mgI
Result

ND

Type: MBLK Test Code: Modified Method RSK-175 GC/FID
Batch ID: 13962 Analysis Date: 01/24/200615:28

Run ID: FID_6_060124A Prep Date: 01/24/2006
PQL SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

0.01

Laboratory Control Spike
File ID:

Sample ID: LCS-13962

Analyte

Methane

Type: LCS Test Code: Modified Method RSK-175 GC/FID

Batch ID: 13962 Analysis Date: 01/24/200615:47
Run ID: FID_6_060124A Prep Date: 01/24/2006

SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Umit) Qual

0.532 83 70 130

Units: mglL
Result

0.442

PQL

0.01

Sample Matrix Spike
File ID:

Sample ID: 06011905-10AMS

Analyte

Methane

Type: MS Test Code: Modified Method RSK-175 GC/FID

Batch ID: 13962 Analysis Date: 01/25/200613:09
Run ID: FID_6_060124A Prep Date: 01/24/2006

SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

1.06 0.567 94 70 130

Units: mglL
Result

1.56

PQL

0.01

Sample Matrix Spike Duplicate
File ID:

Sample ID: 06011905-10AMSD

Analyte

Methane

Type: MSD Test Code: Modified Method RSK-175 GC/FID
Batch ID: 13962 Analysis Date: 01/25/200613:28

Run ID: FID_6_060124A Prep Date: 01/24/2006
SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

1.06 0.567 90 70 130 1.561 2.8(20)

Units: mglL
Result

1.52

PQL

0.01

Comments:

Calculations are based off of raw (non-rounded) data. However, for reportg puroses, all QC data is rounded to three significant figues. Therefore, hand calculated
values may differ slightly.



" Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

Date:
I8-Feb-06 OC SUmmary Report Work Order:

06011852

Method Blank
File ID: 17

Sample ID: MB-13938

Analyte

Nitrite (N02) - N
Nitrate (N03) - N

Laboratory Fortifed Blank
File ID: 18

Sample ID: LFB-13938

Analyte

Nitrite (N02) - N
Nitrate (N03) - N

Sample Matrix Spike
File ID: 22

Sample ID: 06011852-02ALFM

Analyte

Nitrite (N02) - N
Nitrate (N03) - N

Sample Matrix Spike Duplicate
File ID: 23

Sample ID: 06011852-02ALFMD

Analyte

Nitrite (N02) - N
Nitrate (N03) - N

Units: mglL
Result

ND
ND

Units: mglL
Result

0.502
0.533

Units: mglL
Result

9.43
10.8

Units: mglL
Result

9.18
10.6

Type: MBLK Test Code: EPA Method 300.0/9056
Batch ID: 13938A Analysis Date: 01/18/200617:27

Run ID:IC_2_060118A Prep Date: 01/18/2006
PQL SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

0.25
0.25

Type: LFB

PQL

0.25
0.25

Test Code: EPA Method 300.0/9056
Batch ID: 13938A Analysis Date: 01/18/200617:46

Run ID:IC_2_060118A Prep Date: 01/18/2006
SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

0.5 100 90 110
0.5 107 90 110

Type: LFM

PQL

0.25
0.25

Test Code: EPA Method 300.0/9056

Batch ID: 13938A Analysis Date: 01/18/200619:00
Run ID: IC_2_060118A Prep Date: 01/18/2006

SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

10 0 94 80 120
10 0 108 80 120

Type: LFMD Test Code: EPA Method 300.0/9056
Batch ID: 13938A Analysis Date: 01/18/200619:18

Run ID: IC_2_060118A Prep Date: 01/18/2006
SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

10 0 92 80 120 9.425 2.6(2) R5
10 0 106 80 120 10.84 2.3(2) R5

PQL

0.25
0.25

Comments:

Calculations are based off of raw (non-rounded) data. However, for reporting puroses, all QC data is rounded to three significant figues. Therefore, hand calculated
values may differ slightly.

R5 = MS/MSD RPD exceed the laboratory control limit. Recovery met acceptance critera.



Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21. Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

Date:
22-Feb-06 QC SUmmary Report Work Order:

06011852

Method Blank
File ID: 021406.B\14049ICB.D

Sample ID: MB-14049

Analyte

Lead (Pb)

Units: mg/L
Result

ND

Type: MBLK Test Code: EPA Method SW6020
Batch ID: 14049

Run 10: ICP/MS_060215A

SpkVal SpkReNal %RECPQL

0.005

Analysis Date: 02/14/200614:26
Prep Date: 02/13/2006

LowLimit HighLimit RPOReNal %RPO(Limit) Qual

Laboratory Control Spike
File 10: 021406.B\011ALCS.D\

Sample ID: LCS-14049

Analyte

Lead (Pb)

Type: LCS Test Code: EPA Method SW6020

Batch ID: 14049

Run 10: ICP/MS_060215A

SpkVal SpkReNal %REC

0.25 112

Analysis Date: 02/14/2006 14:31

Prep Date: 02/13/2006

LowLimit HíghLimít RPOReNal %RPO(Limit) Qual

84 118

Units: mg/L
Result

0.28

PQL

0.005

Sample Matrix Spike
File 10: 021406.B\014MS.D\

Sample 10: 06011852-01AMS

Analyte

Lead (Pb)

Type: MS Test Code: EPA Method SW6020
Batch 10: 14049

Run 10: ICP/MS_060215A

SpkVal SpkReNal %REC

0.25 0 111

Analysis Date: 02/14/200614:45
Prep Date: 02/13/2006

LowLimit HighLimit RPORefVal %RPO(Limit) Qual

75 126

Units: mg/L
Result

0.276

PQL

0.005

Sample Matrix Spike Duplicate
File 10: 021406.B\015MSD.D\

Sample ID: 06011852-01AMSD

Analyte

Lead (Pb)

Type: MSD Test Code: EPA Method SW6020

Batch 10: 14049 Analysis Date: 02/14/200614:50
Run ID: ICP/MS_060215A Prep Date: 02/13/2006

SpkVal SpkReNal %REC LowLimit HighLimit RPOReNal %RPO(Limit) Qual

0.25 0 109 75 126 0.2764 1.5(10)

Units: mg/L
Result

0.272

PQL

0.005

Comments:

Calculations are based off ofraw (non-rounded) data. However, for repoiting purposes, all QC data is rounded to three significant figures. Therefore, hand calculated
values may differ slightly.



Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 · Sparks, Nevada 89431-5778

(775) 355-1044 . (775) 355-0406 FAX . 1-800-283-1183

Date:
I8-Feb-06 OC SUmmary Report Work Order:

06011852

Method Blank
File ID:

Sample ID: MBLK-W060120TDS

Analyte

Solids, Total Dissolved (TDS)

Units: mglL
Result

ND

Type: MBLK Test Code: EPA Method 160.1/ SM 2540 C
Batch ID: W060120TDS Analysis Date: 01/20/200600:00

Run ID:WETLAB_060120F Prep Date: 01/20/2006
PQL SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

10

Laboratory Control Spike
File ID:

Sample ID: LCS-W060120TDS

Analyte

Solids, Total Dissolved (TDS)

Type: LCS Test Code: EPA Method 160.1/ SM 2540 C

Batch ID: W060120TDS Analysis Date: 01/20/200600:00
Run ID:WETLAB_060120F Prep Date: 01/20/2006

SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal "IRPD(Limit) Qual

200 97 84 116

Units: mglL
Result

193

PQL

10

Comments:
Calculations are based off ofraw (non-rounded) data. However, for reporting puroses, all QC data is rounded to thee significant figures. Therefore, hand calculated
values may differ slightly.



" Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044 . (775) 355-0406 FAX . 1-800-283-1183

Date:
I8-Feb-06 OC SUmmary Report Work Order:

06011852

Method Blank
File ID:

Sample ID: MBLK-W060118FER

Analyte

Iron, Ferrous (+2)

Units: mglL
Result

ND

Type: MBLK Test Code: SM3500-Fe D
Batch ID: W060118FER Analysis Date: 01/18/200600:00

Run ID:WETLAB_060118B Prep Date: 01/18/2006
PQL SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

0.05

Laboratory Control Spike
File ID:

Sample ID: LCS-W060118FER

Analyte

Iron. Ferrous (+2)

Type: LCS Test Code: SM3500-Fe D

Batch ID: W060118FER Analysis Date: 01/18/200600:00
Run ID:WETLAB_060118B Prep Date: 01/18/2006

SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

1 .5 102 85 115

Units: mglL
Result

1.52

PQL

0.05

Sample Matrix Spike
File ID:

Sample ID: 06011852-01AMS

Analyte

Iron, Ferrous (+2)

Type: MS Test Code: SM3500-Fe D

Batch ID: W060118FER Analysis Date: 01/18/2006 00:00
Run ID:WETLAB_060118B Prep Date: 01/18/2006

SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

1.5 0 88 70 130

Units: mglL
Result

1.32

PQL

0.05

Sample Matrix Spike Duplicate
File 10:

Sample ID: 06011852-01AMSD

Analyte

Iron, Ferrous (+2)

Type: MSD Test Code: SM3500-Fe D

Batch ID: W060118FER Analysis Date: 01/18/2006 00:00
Run ID:WETLAB_060118B Prep Date: 01/18/2006

SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

1.5 0 90 70 130 1.321 1.6(20)

Units: mglL
Result

1.34

PQL

0.05

Comments:

Calculations are based off ofraw (non-rounded) data. However, for reporting puroses, all QC data is rounded to three signficant figues. Therefore, hand calculated
values may differ slightly.



" Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

Date:
I8-Feb-06 OC SUmmary Report Work Order:

06011852

Laboratory Control Spike
File ID:

Sample ID: LCS-W060123ALK

Analyte

Alkalinity, Total (As CaC03 at pH 4.5)

Type: LCS Test Code: EPA Method 310.1
Batch ID: W060123ALK Analysis Date: 01/23/200600:00

Run ID:WETLAB_060123B Prep Date: 01/23/2006
SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

5 101 90 110

Units: mglL
Result

5.06

PQL

1

Comments:

Calculations are based off of raw (non-rounded) data. However, for reporting puroses, all QC data is rounded to three significant figues. Therefore, hand calculated
values may differ slightly.

The Alkalinity 1£8 data presented is a reflection of the 1£8 pH QC measurement.



" Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 · Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

Date:
I8-Feb-06 OC SUmmary Report Work Order:

06011852

Method Blank
File ID: 17

Sample ID: MB-13950

Analyte

Sulfate (S04)

Laboratory Fortifed Blank
File ID: 18

Sample ID: LFB-13950

Analyte

Sulfate (504)

Sample Matrix Spike
File ID: 35

Sample ID: 06011852-04ALFM

Analyte

Sulfate (S04)

Sample Matrix Spike Duplicate
File ID: 36

Sample ID: 06011852-04ALFMD

Analyte

Sulfate (S04)

Units: mglL
Result

ND

Type: MBLK Test Code: EPA Method 300.0/9056
Batch ID: 13950B Analysis Date: 01/20/200618:22

Run ID: IC_2_060120A Prep Date: 01/20/2006
PQL SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

0.5

Type: LFB Test Code: EPA Method 300.0/9056
Batch ID: 13950B Analysis Date: 01/20/200618:40

Run ID: IC_2_060120A Prep Date: 01/20/2006
SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

1 96 90 110
Units: mglL

Result

0.963

PQL

0.5

Type: LFM Test Code: EPA Method 300.0/9056
Batch ID: 13950B Analysis Date: 01/20/200623:55

Run ID: IC_2_060120A Prep Date: 01/20/2006
SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

500 331.2 96 80 120

Units: mglL
Result

810

PQL

13

Units: mglL
Result

852

Type: LFMD Test Code: EPA Method 300.0/9056
Batch ID: 13950B Analysis Date: 01/21/200600:14

Run ID: IC_2_060120A Prep Date: 01/20/2006
SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

500 331.2 104 80 120 809.6 5.1 (2) R5
PQL

13

Comments:

Calculations are based off ofraw (non-rounded) data. However, for reportg puroses, all QC data is rounded to three signficant figures. Therefore, hand calculated
values may differ slightly.

R5 = MS/MSD RPD excee the laboratory control limit. Recovery met acceptance critera.



Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21. Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

Date:
23-Feb-06 OC SUmmary Report Work Order:

06011852

Method Blank
File ID: 021406.B\201 ICB.D\

Sample 10: MB-14046

Analyte

ManQanese (Mn), Dissolved

Units: mglL
Result

ND

Type MBLK Test Code: EPA Method 200.8
Batch ID: 14046 Analysis Date: 02115/200606:00

Run ID: ICP/MS_060215D Prep Date: 02108/2006
PQL SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

0.005

Laboratory Control Spike
File ID: 021406.B\202_LCS.D\

Sample ID: LCS-14046

Analyte

ManQanese (Mn), Dissolved

Type LCS Test Code: EPA Method 200.8
Batch ID: 14046 Analysis Date: 02115/200606:05

Run ID: ICP/MS_060215D Prep Date: 02108/2006
SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

0.05 95 84 118

Units: mglL
Result

0.0476

PQL

0.005

Sample Matrix Spike
File ID: 021406.B\213MSL.D\

Sample ID: 06011852-01AMS

Analyte

ManQanese (Mn), Dissolved

Type MS Test Code: EPA Method 200.8
Batch ID: 14046 Analysis Date: 02115/200606:59

Run ID: ICP/MS_060215D Prep Date: 02108/2006
SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

0.05 0.2933 114 75 126

Units: mglL
Result

0.351

PQL

0.005

Sample Matrix Spike Duplicate
File ID: 021406.B\214MSDL.D\

Sample ID: 06011852-01AMSD

Analyte

ManQanese (Mn), Dissolved

Type MSD Test Code: EPA Method 200.8

Batch ID: 14046 Analysis Date: 02115/200607:04
Run ID: ICP/MS_060215D Prep Date: 02108/2006

SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

0.05 0.2933 56 75 126 3.5 166.0(10) M3 R58

Units: mglL
Result

0.321

PQL

0.005

Comments:
Calculations are based off of raw (non-rounded) data. However, for reporting purposes, all QC data is rounded to three significant figures. Therefore, hand calculated
values may differ slightly.

M3 = The accuracy of the spike recovery value is reduced since the analyte concentration in the sample is disproportionate to the spike leveL. The method control
sample recovery was acceptable.

R58 = MS/MSD RPD exceeded the laboratory control limit.
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LDC Report# 14359B8

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Camp Pendleton, CTO 102

Collection Date: October 27, 2005

LDC Report Date: December 13, 2005

Matrix: Water

Parameters: Total Petroleum Hydrocarbons as Extractables

Validation Level: EPA Level ILL & iV

Laboratory: Alpha Analytical, Inc.

Sample Delivery Group (SDG): BMl05102803

Sample Identification

1413-MW04
1413-MW05**
1413-MW06
1413-MW07
1413-MW08
1413-MW09
1413-MW09 Dup
1413-QCEB
1413-MW05MS
1413-MW05MSD

**Indicates sample underwent EPA Level IV review

V:\LOGIN\8ATTELLE\PENDLE ~ 1\1435988.834 1



Introduction

This data review covers 10 water samples listed on the cover sheet including dilutions
and reanalysis as applicable. The analyses were per EPA SW 846 Method 8015 for
Total Petroleum Hydrocarbons (TPH) as Extractables.

This review follows a modified outline of the USEPA Contract Laboratory Program
National Functional Guidelines for Organic Data Review (October 1999) as there are
no current guidelines for the method stated above.

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified a P (protocol) or A (advisory) to indicate whether the
flag is due to a laboratory deviation from a specified protocol or is of technical

advisory nature.

Blank results are summarized in Section III.

Field duplicates are summarized in Section iX.

Samples indicated by a double asterisk on the front cover underwent a EPA Level iV
review. A EPA Level ILL review was performed on all of the other samples. Raw data
were not evaluated for the samples reviewed by Level ill criteria since this review is
based on QC data.

The following are definitions of the data qualifiers:

U Indicates the compound or analyte was analyzed for but not detected at or above
the stated limit.

J Indicates an estimated value.

R Quality control indicates the data is not usable.

N Presumptive evidence of presence of the constituent.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore
qualification was not required.

V:\LOGIN\8ATTELLE\PENDLE ~ 1 \ 1435988.834 2



i. Technical Holding Times

All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All
cooler temperatures met validation criteria.

11. Calibration

a. Initial Calibration

Initial calibration of compounds was performed as required by the method.

The percent relative standard deviations (%RSD) of calibration factors for all compounds
were less than or equal to 20.0% .

b. Calibration Verification

Calibration verification was performed at required frequencies. The percent recoveries
(%R) of amounts in continuing standard mixtures were within the 85-115% QC limits.

III. Blanks

Method blanks were reviewed for each matrix as applicable. No total petroleum
hydrocarbons as extractable contaminants were found in the method blanks.

IV. Accuracy and Precision Data

a. Surrogate Recovery

Surrogates were added to all samples and blanks as required by the method. All
surrogate recoveries (%R) were within QC limits.

b. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) were
within QC limits.

c. Laboratory Control Samples

Laboratory control samples were reviewed for each matrix as applicable. Percent
recoveries (%R) were within QC limits.
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V. Target Compound Identification

All target compound identifications were within validation criteria for samples on which
a EPA Level iV review was performed. Raw data were not evaluated for the samples
reviewed by Level III criteria.

VI. Compound Quantitation and CRQLs

All compound quantitation and CRQLs were within validation criteria for samples on
which a EPA Level iV review was performed. Raw data were not evaluated for the
samples reviewed by Level ILL criteria.

VII. System Performance

The system performance was acceptable for samples on which a EPA Level iV review
was performed. Raw data were not evaluated for the samples reviewed by Level III
criteria.

VIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

IX. Field Duplicates

Samples 1413-MW09 and 1413-MW09 Dup were identified as field duplicates. No total
petroleum hydrocarbons as extractables were detected in any of the samples with the
following exceptions:

Concentration (mg/L)

Compound 1413-MW09
I

1413-MW09 Dup RPD

I TPH as diesel I

0.43

I

0.44

I

2

I

X. Field Blanks

Sample 1413-QCEB was identified as an equipment blank. No total petroleum
hydrocarbons as extractable contaminants were found in this blank.
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Camp Pendleton, CTO 102
Total Petroleum Hydrocarbons as Extractables - Data Qualification Summary - SDG
BMI05102803

No Sample Data Qualified in this SDG

Camp Pendleton, CTO 102
Total Petroleum Hydrocarbons as Extractables - Laboratory Blank Data Qualification
Summary - SDG BMI05102803

No Sample Data Qualified in this SDG
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Alpha Analytical, Inc.
255 Glendale Ave. . Suite 2 i . Sparks, Nevada 89431-5778

(775) 355-1044' (775)355-0406 FAX' 1-800-283-1183

Battelle Memorial Institute
505 King Avenue
Columbus, OH 43201

ANALYTICAL REPORT

Attn: Chris Zimmerm
Phone: (614) 424-3779
Fax: (614) 424-3667

Date Received: 10/28/05

Job#: TO 102: 14133

Total Petroleum Hydrocarbons - Extractable (TPH-E) EPA Method SW80lSBIDHS LUFT Manual

Parameter Concentration Reporting Date Date
Limit Sampled Analyzed

Client ID : l413-MW04 TPH-E (Diesel) 0.072 0.050 mgL 10/27/05 1O/3l!05
LablD : BM1U5102803-01A TPH-E (Oil) ND 0.50 mg/L 10/27105 10/3 1!O5

Surr: N onane 118 %REC 10127105 10/31105

Client ID : 1413-MW05 TPH-E (Diesel) 0.20 0.050 mg/L i 0127/05 10/31105

Lab ID : UMIUS102803-02A TPH-E (Oil) ND 0.50 mg/L 10127/05 10/31105

Surr Nounne 118 %REC 10127i05 to/31m5

Client ID : 1413-MW06 TPH-E (Diesel) ND 0.050 mg/L 10/27/05 ¡ 110 1/05

Li ID : BM\05\ 02803-03A TPH-E (Oil) ND 0.50 mg/L 10/27/05 11/01105

Surr: Nonan. 120 %REC \ 0/27/05 1 110 1105

Client lD : 1413-MW07 TPH-E (Diesi\) ND 0.050 mgI 10/27/05 11/0 li05
Lab ID : BM105102803-04A TPH-E (Oil) ND 0.50 mg/L 10127/05 11/01/05

Surr: Nonane 122 %REC 10/27105 i liO 1/05

Client ID : l413-MWOH TPH-E (Diesel) 0.052 0.050 mg/L 10127/05 IlO LiO 5

Lab ID : BMI05102803-05A TPH-E (Oil) ND 0.50 mgI 10127/05 i 1M Li05

SUIT Nonane 121 %REC 10/27/05 IIIOli05

Client ID : l413-MW09 TPH-E (Diesel) 0.43 0.050 mg 10/27!I5 1I0 1105

Li ID : BMlO5 I02803-06A TPH-E (Oil) ND 0.50 mgL 10/27/05 llO 1105

Surr: Nonanc 120 %REC 10/27/05 i I/OIIOS

Clienl ID : 1413-MW09DUP TPH-E (Diesel) 0.44 0.050 mgL 10/27/0S i I/O 1/05
Lub ID : BMHJ5 102803-07 A TPH-E (Oil) ND 0.50 mg/L 10/27/05 11/01105

Surr: Nonane 115 %REC 10/27/05 1 I/O 1105

Client 10 : 1413-QCEB TPH-E (Diesel) NO 0.050 nigli. 10127/05 I i/O 1105
Lab ID : BM105102803-09A TPH.E (Oil) ND 0.50 mg/I. 10/27/05 IliO LiUS

Sun: N onane 127 %REC 10127/05 i 1101105

TOI02: 14133
\t'( ,"1'\ V,ç Page ~(Jf 2



LOC #: 14359B8

SOG #: BMI05102803
Laboratory: Alpha AnalyticaL. Inc.

VALIDATION COMPLETENESS WORKSHEET
Level III/iv

Oate:i:i/I"YID~

Page:--of-i
Reviewer:~

2nd Reviewer:--
METHOD: GC TPH as Extractables (EPA SW 846 Method 8015)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

D Validatinn Area I I Cnmmenh; I

i. Technical holdinQ times A SamplinQ dates: to (~7 fi~

lIa. Initial calibration A-

lib. Calibration verification A-

liI. Blanks A

IVa. Surroaate recoverv A

IVb. Matrix soike/Matrix soike duolicates A-

IVc. Laboratorv control samples Pr t. ç

V. Taraet compound identification A Not reviewed for Level III validation.

VI. Compound Quantitation and CRQLs A Not reviewed for Level III validation.

VII. System Performance A- Not reviewed for Level III validation.

VIII. Overall assessment of data A

IX. Field duplicates .sW j) ;: (, i 7

X. Field blanks ND ~ =: t
Note: A = Acceptable

N = Not provided/applicable
SW = See worksheet

IA CI,/-C(

ND = No compounds detected D = DuplicateR = Rinsate TB = Trip blank
FB = Field blank EB = Equipment blank

Validated Samples: . Indicates sample underwent Level IV validation

1 1413-MW04 11 rl-HilX.. !3fi.1 21 31

2 1413-MW05** 12 22 32

3 1413-MW06 13 23 33

4 1413-MW07 14 24 34

5 1413-MW08 15 25 35

6 1413-MW09 , 16 26 36

7 1413-MW09 Duo
I

17 27 37

8 1413-QCEB 18 28 38

9 1413-MW05MS 19 29 39

10 1413-MW05MSD 20 30 40

Notes:

14359B8W.wpd



LDC#:
SDG#:

(f?¡st ~~ '
~MiOS ID1ß()~

VALIDATION FINDINGS CHECKLIST,

Page:-1dfY
Reviewer:~

2nd ReViewer:+

Method: /~C I. HPLC

,-
Old th laboto

Was a liner fit use for evaluati? If yes, were all percnt relatie standard

devition %RSD C 20%?

Was a curv tit used for evaluati? If Yes, what was th accptance crterius? .
:/
./I I

. Did th initial calibration meet the curve fit acre tance crteria?

Were all, su ate %R wiin the ac limits? '

If th percent recvery (%R) of one or mor surrogates ~s outside aClimit, was
areanal sis rformed ki confirm %R?

If an %R was less than 10 rcent, was a reanal is rformed to confirm %R?,...~.,..

.' ......1....

Were a matrx spike (MS) and matrx spike duplicate (MSD) analyzed for each
matrx in this SDG? If no, indicate which matrx doe not have an associated
MS/MSD. Soil I Water. ' '

'Were the MS/MSD percent recoveries (%R¡' and the relative' percent differences
RPD within the ac limitS? ,'. ' /,'

r-
Was an LCS anal ed for this SDG?

Was an LCS anal ed. er extraction batch?



LDC#:~
SDG #: . J () r80 ?. "

Validation Area

Were field blanks Identifed in this SDG?

nds detected In the field blanks?

VALIDATION FINDINGS CHECKLIST
Page: Yof 'Y

Reviewer: .3

2nd Reviewer: ft

Yes No NA

..

Flndln comnients'

, '

, ,



LOC #:~~ i
SOG #: ~wi¡ljS (Oi-gO?

/
VALIDATION FINDINGS WORKSHEET

Field Duplicates 

Page:--ocL
Reviewer: JV..

2nd reviewer:-l~~HOD: GC HPLC - -

, N N/A Were field duplicate pairs identified in this SDG?
\ -l N N/A Were taraet comoounds detected in .the field duplicate oairs? -

Concentration ( in~ IL- l %RPD ~Compound Limit w- _ _ - par~nt 0 All Samples _.
~ 7

-

P ¡ e4J O. 4'1 o.cf'f' ~/ -
-

- -- - -
. -

- -- -
-

-
-

.. -
-

-
-

-
_ Concentration ( ) %RPD Qualification

-
-

Limit Parent only A11 Samples-
Compound -

I -
c -

- -

-

-

.. -

--
-

-
-

.
- -

- -
.

- --
-

FLDUPNew.wpd



LOC #:.-l~ -~b

SOG #:(?M1: 6ÇI()~(,.~
VALIDATION FINDINGS WORKSHEET

- Initial Calibration Calculation Verification

Page:--of-L
Reviewer: 3V

2nd Reviewer:-¥

M-ETHOD: GC / -HPLC

The calibration_Factor (CFf. average CF, and percent relative stàndard deviation (%RSD) were recalculated for the conipounds identifiedbelow using the following
calculations:

CF = A/C
average Cf = sum ofthe Cr/number of standards
%RSD = 100' (SIX)

A = Area òf compound,
C = Concentration of compõund,
S = Standard deviation of the CF
X = Mean ofthe CFs

-
- - -

-

- -
Calibration - CF - CF Average CF Average CF

# Standard ID Date ComDOund (lOV std)- ~01 std) llnitian Ilnltlan - %RSD %RSD

§
I CJ L.

I

fJ (L(/~

r

Oi~ ~l.~ ~ c-f I : f. ~7~~ e~ 1. ?çal(,~-+ '.35 'lH'-- q,ç; 1,' ~ -
-

-

§ i i I I

. .~

I I

-

.-- -

B ¡- ~ i

-

i I I \ I

- -- -.- - -- - --

-
-

-

§ I I

-

d I I I I I I

-

-

. .
Comments: Referto Initial Calibration findinas worksheet for list of aualifications and associated samDles when reDorted results do not aaree within 10-.0% of the recalculated
results.



LOC #: . ,tf~Ç1 B g

SOG #: 13M! os; fo'lu;¡

-
VALIDATION FINDINGS WORKSHEET

Continuina Calibration Results Verification
Page:-iof--

-Reviewer: JY
2nd Reviewer: 0.

/
MET-HOD: GC HPLC

The percent difference (%0) ofthe initial calibration average Calibration Factors (CF) and the continuing calibrationCF were recalculated forthe compounds identified below
using the following .calculation:

% Difference = 100' (ave. CF - CF)/ave. CF
CF = A/C

Where: ave. CF = Initial calibration average CF .
CF = continuing calibration CF

A = Area of compound
C = Concentration of compound

- - .

--

Calibration Average CF(lcal)/ - CF/Cone. CF/Cone. Vc o/ß
# Standard ID - Date Compound CCV Cone. CCV CCV

§4A,o~l.t .

I

nj~
I

"2

I

iS-~"7

I

~ ~~ ,r; 7

I

101.4-7 lOT. 3 £

- u

2

i I ~ I I

3

i I I i I
-

t -I i

4 -
.

-

- - ~ -
- -

- .

-

Comments: Refer to Contrnuina Calibration findinas worksheet for list of Qualifications and associated samples when reported results do not aareè within 10.0% of the
recalculated results.--



LOC;: 14~!1 ~8

SOG #: ßm7 l;Ç/6)g;

METHOD: ~GC HPLC

VALIDATION FINDINGS WORKSHEET
Surroaate Results Verification

Page:--of-L
Reviewer: o.

2nd reviewer:~

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation:

% Recovery: SF/55 * 100

:. 2.

Where: SF = Surrgate Found
SS = Surrogate Spiked

Sample 10: -

. ~etector-' Surrogate Surrogate Percent Percent PercentSurrooate -
. Snlked Found Recoverv Recoverv Difference

Renorted Recalculated

- N ti a+ e. --D8- f JÐO It g. ~:l8 - 11& lie¿ ~ - Ò- - - -
.---

- - -
-

I

Sample 10: -.

Surroaate

. .

Surrogate S,!rrogate Percent

I

Percent

I

PercentColumnlDetector

!-

Spiked -

:!

Found

i

Recovery . . 
Recovery Difference

¡!
Reported Recalculated

- -

- -

-

Sample 10: 
- . -

-
- Surrogate Surrogate Percent - Percent PercentSurroGate .ColumnlDetector Snlked - Found . Recoverv Recoverv Difference- ._. -

Renorted Recalculated

--

-



LDC #: It~ ß~

SDG #: rnJ O!: f(¡ iß)
VALIDATION FINDINGS WORKSHEET

Matrix Spike/Matrix Spike Duplicates Results Verification
Page:--of-l

Reviewer: ir
2nd RevieweQ-

METHOD: ~C HPLC
The percent recoveries (%R) and relative percent differences (RPD) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified below
using the fOllowing calculation:
%Recovery = 100 . (SSC - SC)/SA Where sse = Spiked sample concentration

SA = Spike added
MS = Matrix spike

SC = Sam'ple concentration

RPD =(((SSCMS - SSCMSD). 2) I (SSCMS + SSCMSD))*100

C1IÍ-o

MSD = Matrix spike duplicate

MS/MSD samples:

-

i i

Spike Sample Spike Sample
-

Matrix spike
I II I

Matrix Spike Duplicate MS/MSDAdded Cone. conce~ration
Compound (

~ IL
i ( ~Jl ) (IN i. ) Percent Recovery Percent Recovery RPD

l:::¡:::::::¡¡::¡::::::I:!:!:¡;:::::¡¡:::¡¡::::::::I:!:::::!:::::::¡::¡¡:::i:::¡::::::::¡:;¡!:::::!:I::¡:::i:i:::::¡::I:1

-
MS MSD - MS MSD ReDorted Recalc. Reported Recalc. Reported Recalc.

Gasoline (8015)

Diesel (8015) 2,ç J. iÇ ó.lq~7 ').. ~ i- 2..~. to ~ it) ~ fc, qr, P-i 0 f'Y ./0
Benzene (8021 B)

Methane (RSK-175)
.

2,4-D (8151 )

-
Dinoseb (8151 ) .

Naphthalene (8310)

Anthracene (8310)

HMX (8330)

2,4,6- Trinitrotoluene (8330)

.

Comments: Refer to Matrix Spike/Matrix Spike Duplicates findini:s worksheet for list of Qualifications and associated samples when reported results do not ai:ree within
10.0% of the recalculated results. .

MSDCLCNew.wpd



LOC #: 1 4-11" 8 Z VALIDATION FINDINGS WORKSHEET
SOG #: r;fr1os;Jo~ì~Laboratorv Control Sample/Lãboratali Control Sample Duplicates 

Results Verification

_METHOD: ./" GC _HPLC

Page:--of-L
Reviewer: ~

2nd ReviewerQ

The percent recoveries (%R) and relative percent differences (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the
compounds identifieçl belew using the following calculation:

%Reco'1ery = 100 . (SSC - SC)/SA Where SSC = SpIked sample concentratIon
SA = SpIke added .

LCS "" Laboraory Control Sample

SC = Sample concentratIon

RPD =(((SSCLCS - SSCLCSD). 2) I (SSCLCS + SSCLCSD))1oo

LCSILCSD samples: LcS - 1 ~ ti)

LCSD = Laboraory Cqntrol Sample duplicate

- -

- -

Spike - Sample Spike Sample LCS
-

LCSD
-

LCS/LCSD-

- Adde conh concen'lon . '-
Cõmpound ( .fI L- ) ( "" i.) (~. -, Percent Recovery i Percent Recovery - -RPD

I~\\\\\\\\\i\\~\\\\\t\l\\t\\\ili~~\mr.i.%~íïí~\~~\\tftf~ft~~\t\~~rritt\\\
LeS LCSD - LCS ._lCSD I Reported I Recalc. II Reported I Recalc. II Reported I Recalc. I

Gasoline (8015)

Diesel (8015)
- 'J .r- Nit 0 2,G~ tvA lõi wC; ~ -

Benzene
-

(8021 B)
.

Methane (RSK-175) -

-

2,4.0 (8151 )

Dinoseb
-

(8151 )
-

Naphthalene (831 0) -

Anthracene (8310)

HMX (8330)

2,4,6- Trinitrotoluene (8330) - -

- -
-

-

-

- -- -
Comments: Refer to LaboratorvControl SamDle/Laboratorv Control Sample Duplicate findinas workheet for list 01 aualifications and associated samples when reported

results do not aoree within 10.0%01 the recalculated results.



LOC #: 14'91 ~t

SDG #: &Mf o~ Ib ')ö~
VAUDATION FINDINGS WORKSHEET

SamDle Calculation Verification
- Page: -lofl-

Reviewer: ~
2nd Reviewer: .

METHOD: /GC HPLC

Were air reported results recalculated and verified for all level IV samples?
Were all re~ai-culated results for detected target compounds agree within 10% of the reported results? .

Concentration= (A)(Fv)(Df)
- (RF)(Vs or Ws)(%S/100)

- Example:

Sample 10. ..-:i Compound Name J)J~
A= Area or height of the compound to De measured

- Fv= Fiiial Volume of .extract . -

Df= Dilutiõn Factor -
RF=_ Average response factor of the compound

In the initial calibration
Vs= Inital volume of the sample . .
Ws= Initial weight of the sample
%S= Percent Solid

- C_oncentration = (~fs- ) C i . 3 S-'i g~ e- --t) (i ~)

C~"")
~ O.lQs'7

': ó. 1.00";1

- -

Reported Recalculated Results
# Sample ID - COIlPound Concentrations Concentrations Qualifications-- -

( - ) ( -\
- - - -. - - -.

- - -
- -

- -
-

-
.

_. -
-

.. - -
-

- -

-
-

Comments:

C'Aa."Ol"AI .... ..._..



LDC Report# 14359B 1

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Camp Pendleton, CTO 102

Collection Date: October 27, 2005

LDC Report Date: December 13, 2005

Matrix: Water

Parameters: Volatiles

Validation Level: EPA Level ILL & iV

Laboratory: Alpha Analytical, Inc.

Sample Delivery Group (SDG): BMI05102803

Sample Identification

1413-MW04
1413-MW05**
1413-MW06
1413-MW07
1413-MW08
1413-MW09
1413-MW09 Dup
1413-QCFB
1413-QCEB
1413-QCTB
1413-MW05MS
1413-MW05MSD

**Indicates sample underwent EPA Level IV review
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Introduction

This data review covers 12 water samples listed on the cover sheet including dilutions
and reanalysis as applicable. The analyses were per EPA SW 846 Method 8260B for
Volatiles.

This review follows a modified outline of the USEPA Contract Laboratory Program
National Functional Guidelines for Organic Data Review (October 1999) as there are
no current guidelines for the method stated above.

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified a P (protocol) or A (advisory) to indicate whether the
flag is due to a laboratory deviation from a specified protocol or is of technical

advisory nature.

Blank results are summarized in Section V.

Field duplicates are summarized in Section XVi.

Samples indicated by a double asterisk on the front cover underwent a EPA Level IV
review. A EPA Level ILL review was performed on all of the other samples. Raw data
were not evaluated for the samples reviewed by Level III criteria since this review is
based on QC data.

The following are definitions of the data qualifiers:

U Indicates the compound or analyte was analyzed for but not detected at or above
the stated limit.

J Indicates an estimated value.

R Quality control indicates the data is not usable.

N Presumptive evidence of presence of the constituent.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore
qualification was not required.
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i. Technical Holding Times

All technical holding time requirements were met

All samples were received in good condition with the following exceptions:

Sample Compound Finding Criteria Flag A or P

1413-QCT8 All TCL compounds Air bubbles were apparent There should be no air J (all detects) A
in the sample containers. bubbles in the sample UJ (all non-detects)

containers.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All
cooler temperatures met validation criteria.

II. GC/MS Instrument Performance Check

Instrument performance was checked at 12 hour intervals.

All ion abundance requirements were met.

III. Initial Calibration

Initial calibration was performed using required standard concentrations.

Percent relative standard deviations (%RSD) were less than or equal to 15.0% for each
individual compound and less than or equal to 30.0% for calibration check compounds
(CCCs).

In the case where %RSD was greater than 15.0%, the laboratory used a calibration curve
to evaluate the compound. All coefficients of determination (r2) were greater than or equal
to 0.990 .

For the purposes of technical evaluation, all compounds were evaluated against the
30.0% (%RSD) National Functional Guideline criteria. Unless noted above, all compounds
were within the validation criteria.

Average relative response factors (RRF) for all volatile target compounds were within
method and validation criteria.

IV. Continuing Calibration

Continuing calibration was performed at the required frequencies.

Percent differences (%D) between the initial calibration RRF and the continuing
calibration RRF were within the method criteria of less than or equal to 20.0% for
calibration check compounds (CCCs).
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For the purposes of technical evaluation, all compounds were evaluated against the
25.0% (%D) National Functional Guideline criteria. Unless noted above, all compounds
were within the validation criteria with the following exceptions:

Date Compound %D Associated Samples Flag A or P

11/4/05 Bromomethane 30.3 All samples in SDG J (all detects) A

BMI051 02803 UJ (all non-detects)

All of the continuing calibration RRF values were within method and validation criteria.

V. Blanks

Method blanks were reviewed for each matrix as applicable. No volatile contaminants
were found in the method blanks.

Vi. Surrogate Spikes

Surrogates were added to all samples and blanks as required by the method. All
surrogate recoveries (%R) were within QC limits.

ViI. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) were
within QC limits.

VIII. Laboratory Control Samples (LCS)

Laboratory control samples were reviewed for each matrix as applicable with the
following exceptions:

Sample Compound Finding Criteria Flag A or P

All samples in SDG All TCL compounds The LCS was analyzed The LCS should be None P
BMI051 02803 as a continuing analyzed independently

calibration standard. from the calibration.

iX. Regional Quality Assurance and Qualiy Control

Not applicable.

X. Internal Standards

All internal standard areas and retention times were within QC limits.
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Xl. Target Compound Identifications

All target compound identifications were within validation criteria for samples on which
a EPA Level IV review was performed. Raw data were not evaluated for the samples
reviewed by Level ILL criteria.

XII. Compound Quantitation and CRQLs

All compound quantitation and CRQLs were within validation criteria for samples on
which a EPA Level iV review was performed. Raw data were not evaluated for the
samples reviewed by Level ILL criteria.

XIII. Tentatively Identified Compounds (TICs)

Tentatively identified compounds were not reported by the laboratory.

XlV. System Performance

The system performance was within validation criteria for samples on which a EPA Level
IV review was performed. Raw data were not evaluated for the samples reviewed by
Level ILL criteria.

XV. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

XVI. Field Duplicates

Samples 1413-MW09 and 1413-MW09 Dup were identified as field duplicates. No
volatiles were detected in any of the samples with the following exceptions:

Concentration (ug/L)

Compound 1413-MW09
I

1413-MW09 Dup RPD

11,2,4-TrimethYlbenzene 1

2.5

1

2.5

1

0

I

XVII. Field Blanks

Sample 1413-QCTB was identified as a trip blank. No volatile contaminants were found
in this blank.

Sample 1413-QCEB was identified as an equipment blank. No volatile contaminants were
found in this blank with the following exceptions:
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Equipment Blank ID Compound Concentration (ug/L)

1 

1413-0CEB

I Toluene I

0.57

1

Sample 1413-QCFB was identified as a field blank. No volatile contaminants were found
in this blank with the following exceptions:

Field Blank ID Compound Concentration (ug/L)

1 

1413-0CFB

1 Toluene 1

0.58

I
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Camp Pendleton, CTO 102
Volatiles - Data Qualification Summary - SDG BMI05102803

I
SDG

I
Sample

I
Compound

I
Flag

I A or P 1
Reason

I

BMI051 02803 1413-QCTB All TCL compounds J (all detects) A Sample condition
UJ (all non-detects)

BMl051 02803 1413-MW04 Bromomethane J (all detects) A Continuing calibration
1413-MW05** UJ (all non-detects) (%D)
1413-MW06
1413-MW07
1413-MW08
1413-MW09
1413-MW09 Dup
1413-QCFB
1413-QCEB
1413-QCTB

BMI051 02803 1413-MW04 All TCL compounds None P Laboratory control
1413-MW05** samples
1413-MW06
1413-MW07
1413-MW08
1413-MW09
1413-MW09 Dup
1413-QCFB
1413-QCEB
1413-QCTB

Camp Pendleton, CTO 102
Volatiles - Laboratory Blank Data Qualification Summary - SDG BMI05102803

No Sample Data Qualified in this SDG
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" Alpha Analytical, Inc.
255 Glendale Ave. . Suite 2l . Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. l-800-283-1183

ANALYTICAL REPORT

Battelle Memorial Institute
505 King Avenue
Columbus, OR 43201
Job#: TO 102: 14133 

Alpha Analytical Number: BM105102803-0lA
Client I.D. Number: 1413-MW04

Att:
Phone:
Fax:

Chris Zimmerman

(614) 424-3779
(6l4) 424-3667

Sampled: 10/27/05
Received: 10/28/05

Analyzed: 11/05/05

Volatile Orgarcs by GC/MS
EP A Method SW8260B

Reporting
Compound Concentration Umit compound Concentration

1 Dichlorodfluoromethane NO 1.0 1ig! 36 m,p-Xylene NO
2 Chloromethane NO 2.0 IlQI 37 Bromoform NO
3 Vinyl chlorida NO 1.0 IlQI 38 Styrene NO
4 Chloroethane NO 1.0 iigll 39 o-Xylene NO
5 Bromomelhane NO IAJ 2.0 IlQI 40 1,1,2,2- Tetrachloroethane NO
6 Trichlorofluoromethane NO 1.0 iigll 41 l,2,3-Trichloropropane NO
7 1,1-0ichloroelhene NO 1.0 1ig! 42 Isopropylbenzene NO
a Oichloromelhane NO 2.0 1ig! 43 Bromobenzene NO
9 Irans.1,2-0ichloroethene NO 1.0 1ig! 44 n-Propylbenzene NO
10 Methyl lert-buty ether (MTBE) NO 0.50 IiglL 45 4-Chlorotoluane NO
11 1 ,1-Dichloroethane NO 1.0 1Ig! 46 2-Chlorotoluena NO
12 cis-l,2-0ichloroethene NO 1.0 1ig! 47 1,3,5-Ttimethylbenzena NO
13 Bromochloromethane NO 1.0 IiglL 48 tert-Butlbenzena NO
14 Chlorolorm NO 1.0 IJglL 49 1,2,4- Trimathylbenzana NO
15 2,2-Dichloropropane NO 1.0 iig/l 50 sec-Bulbanzene NO
16 1,2-0ichloroethane NO 1.0 ug! 51 1.3-0ichlorobenzena NO
17 1,1,1- Trichloroethane NO 1.0 1ig! 52 l,4-Dichlorobenzene NO
18 1.1-Dichloropropene NO 1.0 119/l 53 4-lsopropyltoluene NO
19 Carbn tetrachloride NO 1.0 IiglL 54 l,2-0ichloronzene NO
20 Benzene NO 0.50 1ig! 55 n-Butylbenzena NO
21 Oibromomethane NO 1.0 iigil 56 1.2-Dlbromo-3-chlororopane (DBCP) NO
22 1,2-0ichloropropane NO 1.0 IiglL 57 1,2,4- Trichorobenzene NO
23 Trichloroethene NO 1.0 1ig! 58 Naphthalene NO
24 Bromodlchloromethane NO 1.0 lIg/l 59 Hexachlorobutadlene NO
25 cIS-1,3-0Ichloropropene NO 1.0 iig/L 60 1,2.3- Trichlorobenzene NO
26 Irans-1,3-Dichloropropene NO 1.0 iig/L 61 Surr 1,2-Dichloroethane-d 105
27 1,1,2-Trichloroethane NO 1.0 ug/l 62 Surr: Toluene-d8 94
28 T oluane NO 0.50 uQ/l 63 Surr 4-Bromofluorobenzene 103
29 1,3-Dichloropropane NO 1.0 1Jg!
30 Oibromochloromethane NO 1.0 1Jg!
31 1,2-Dlbromoethane (EOB) NO 2.0 ug/L
32 Tetrachloroethene NO 1.0 1Jg!
33 1,1,1,2.Tetrachloroethane NO 1.0 IJQ/l
34 Chlorobenzene NO 1.0 ug!
35 Ethylbenzene NO 0.50 1Jg!

No Benene was observed above an estimated reprting limit of 0.25 flglL

NO = Not Detected~~ L7~~ D~~
Roger L. Scholl Ph.D., Laboralory Dirtor a . Rady Gardner. Laratory Maer' . Walter Hinchm. Qualty Assuran Offer

Sacamenio. CA - (916) 366-90891 úi Veg. NY . (702) 281-4848 ( ino4a1a.....lytic.l'c.m

\,,~ ,'Y 't..)'

Reporting

Limit

0.50 lJg/l
1.0 IJQ/L

1.0 1Jg!
0.50 IJg/L
1.0 1Jg!
2.0 IJg/L

1.0 iig/L
1.0 IJ~/L

1.0 IJg/L

1.0 ¡ig/L

1.0 IJg/L

1.0 IJQ/L

1.0 ¡is¡/L

1.0 IJg/L

1.0 1J!l/L
1.0 1Jg!
1.0 IJg/L

1.0 ¡.g/L

1.0 IJg/L

1.0 iig/L
5.0 1Jg!
2.0 iig/L
2.0 1J91L

2.0 IJglL

2.0 ~g/l
%AEC
%AEC
%AEC

~
11/ i 0/05

Report Date
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" Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044' (775) 355-0406 FAX. 1-800-283-1183

ANALYTICAL REPORT

Battelle Memorial Institute Att: Chrs Zimmerman
505 King Avenue Phone: (614) 424-3779
Columbus, OR 43201 Fax: (614) 424-3667
Job#: TOI02: 14133

Alpha Anlytical Nwnber: BMI05102803-02A Sampled: 10/27/05
Client Ln. Nwnber: 1413-MW05 Received: 10/28/05

Analyzed: 11/05/05

Volatile Organcs by GC/MS
EP A Method SW8260B

Reporting Reporting
Compound Concentration Limit Compound Concentration Limit

1 Olchlorodifluoromethane NO 1.0 1Ig! 36 m,p-Xylene NO 0.50 pg/L
2 Chloromethane NO 2.0 pg¡ 37 Bromofonn NO 1.0 pg/L
3 Vinyl chloride NO 1.0 p!J 38 Styrene NO 1.0 pg/L
4 Chloroethane NO 1.0 1i!J 39 o-Xylene NO 0.50 Iig1L
5 Bromomethane NO "') 4.0 iigil 40 l,1,2.2-Tetrachloroelhane NO 1.0 pglL
6 Trichlorofluoromethane NO 1.0 1191l 41 1,2.3- Trlchloropropane NO 4.0 pg/L
7 l,l-0ichloroelhene NO 1.0 1i!J 42 Isopropylbenzene NO 1.0 pg!
8 Oichloromelhane NO 4.0 p!J 43 Bromobnzene NO 1.0 pglL
9 trans. 1 ,2-0ichloroethene NO 1.0 p!J 44 n-Propylbenzene NO 1.0 pglL
10 Methyl tert-buty ether (MTBE) NO 0.50 p!J 45 4-Chlorololuene NO 1.0 pglL
11 1.1-0ichloroethane NO 1.0 p!J 46 2-Chlorotoluene NO 1.0 pglL
12 cis-l,2-0ichloroethene NO 1.0 pg! 47 l,3,5-Trimethylbenzene NO 1.0 pg/L
13 Bromochloromelhane NO 1.0 pgll 48 tert-Butylbenzene NO 1.0 PWL
14 Chlorofonn NO 1.0 p!J 49 1,2,4- Trimethylbenzene NO 1.0 PWL
15 2.2-Dichlororopane NO 1.0 pg! 50 sec-Butbenzene NO 1.0 PWl
16 l,2-Dichlorothane NO 1.0 PWl 51 l,a-Dlchlorobnzene NO 1.0 pg/L
17 1,1,1- Trichloroethane NO 1.0 PWl 52 l,4-Dichlorobanzene NO 1.0 PWL
18 l,l-Dichloropropne NO 1.0 pg! 53 4-lsopropyltoluene NO 1.0 pglL
19 Carbn letrachloride NO 1.0 p!J 54 l,2-Dichlorobanzene NO 1.0 pgI
20 Benzene 0.39 J 0.50 pglL 55 n-Butlbenzene NO 1.0 pg/L
21 Olbromomethne NO 1.0 p!J 56 1,2-0ibromo-3-chlororopane (DBCP) NO 6.0 ¡Jl
22 1,2-Dichloropropane NO 1.0 pg! 57 1.2,4-Trichloroenzene NO 4.0 pglL
23 Trichloroelhene NO 1.0 pQIL 58 Naphthalene NO 4.0 P91L
24 Bromodichloromethane NO 1.0 pglL 59 Hexachlorobuldlene NO 4.0 pg!
25 cis-l,3-0Ichloropropene NO 1.0 pglL 60 1,2,3- Trichlorobnzeri NO 4.0 pg/L
26 Irans-l,3-0Ichloropropene NO 1.0 PWl 61 Surr: l,2-0ichloroethane-d4 104 %REC
27 1,l,2-Trichloroethane NO 1.0 pglL 62 Surr; Toluene-dB 98 %REC
28 Toluene NO 0.50 pgll 63 Surr: 4-Bromofluorobenzene 96 %REC
29 l,3-Dichloroproane NO 1.0 pglL
30 Oibromochloromethane NO 1.0 PWl
31 1.2-0Ibromethane (EOB) NO 4.0 PWl
32 Tetrachloroethene NO 1.0 PWl
33 1,l,l,2-Tetrachloroalhane NO 1.0 PWl
34 Chlorobenzene NO 1.0 pglL
35 Ethylbenzene NO 0.50 pg!

Some Reporting Limits were increaed due to sample foaming.

J- The analyle was positively identified; the associated numercal value is the approximate concentrtion of the analyte in the sample.

NO = Not Detected~~ £:'Ý~ D~~ d
Report Date

Roger L, Scholl PhD., Laboriiory Dicçor e . Rady GardnCl, Laratory Maager. . Waler Hinchm Quty Assuance- Offcer
Sacr8la1to, CA. (9 i 6) 366-9089/ La Vega¡. NV . (702) 281-4848 I úifo~ala-analical.com

Page I of 1
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" Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

ANALYTICAL REPORT

Battelle Memorial Institute At1: Chrs Zimmerman
505 King Avenue Phone: (614) 424-3779
Columbus,OH 43201 Fax: (6l4) 424-3667
Job#: TOl02:14133

Alpha Analytical Number: BMI05102803-Q3A Sampled: 10/27/05
Client Ln. Number: 1413-MW06 Received: 10/28/05

Analyzed: i 1/05/05

Volatile Organcs by GCIMS
EP A Method SW8260B

Reporting Reporting
Compound Concentration Limit Compound Concentration Limit

1 Ojchlomdifluoromethane NO 1.0 IJg/L 36 m,p-Xylene NO 0.50 IJg/L
2 Chloromethane ND 2.0 IJL 37 Bromoform ND 1.0 IJg/L
3 Vinyl chlOl;de ND 1.0 lJ 38 Styrene ND 1.0 1Jg!
4 Chloroethane ND 1.0 1Jg! 39 o-Xylene NO 0.50 IJg/L
5 Bromomelhane ND \,çr 2.0 1Jg! 40 1,1 ,2.2- T elrachloroelhari ND 1.0 IJg/L
6 Trichlorofluoromelhari NO 1.0 1Jg! 41 1.2,3- Trichloropmpane NO 2.0 IJg/L
7 l,l-0ichloroelhene ND 1.0 1Jg! 42 Isopropylbenzene ND 1.0 IJg/L
6 Oichloromelhane ND 2.0 1Jw' 43 Bromobenzene ND 1.0 IJg/L
9 Irans-l,2-0ichloroelhene ND 1.0 IJQI 44 n-Propylbenzene NO 1.0 IJQlL
10 Methyl lert-buM ether (MTBE) NO 0.50 1Jw' 45 4-Chlorololuene NO 1.0 IJQlL
11 l,l-0ichloroethane NO 1.0 1Jw' 46 2-Chlorotoluene NO 1.0 IJQI
12 cls-l,2-0ichloroethene NO 1.0 uQl 47 1,3,5-Trimethylbenzene NO 1.0 IJglL
13 Bromocloromethane NO 1.0 IJQI 46 tert-Butybenzene NO 1.0 IJQI
14 Chloroform NO 1.0 IJQI 49 1,2,4- Trimethylbenzene NO 1.0 IJQlL
15 2,2-Dlchlororopane ND 1.0 IJQI 50 sec-BuMbenzene NO 1.0 IJQlL
16 1.2-Dlchloroethane NO 1.0 1Jw' 51 1,3-0ichlorobenzene NO 1.0 IJQlL
17 1.1,1- Trichloroethane NO 1.0 IJglL 52 1,4-Dichlorobenzene ND 1.0 IJQlL
18 1,1-Dlchloroproene ND 1.0 1Jg! 53 4-lsopropyltoluene NO 1.0 IJQlL
19 Carbon tetrachloride NO 1.0 1Jg! 54 l,2.Dlchlorobenzene ND 1.0 IJQlL
20 Benzene NO 0.50 iig! 55 n-Butybenzene ND 1.0 iigJL
21 Oibromomethane ND 1.0 iig! 56 1,2-DibromO-3-hlorcpropane (OBCP) NO 5.0 IJg/L
22 1.2-0ichloropropane NO 1.0 iigJL 57 1,2,4-Trichlorobenzene ND 2.0 iig/L
23 Trichlomethene ND 1.0 iig! 58 Naphthalene NO 2.0 iig/L
24 Bromodlchloromethane NO 1.0 iig! 59 Hexacllorobutadlene NO 2.0 ¡ig!
25 cls-l,3-Dichloropropena NO 1.0 iiQlL 60 1,2,3- Tricllorobenzene NO 2.0 ¡iQlL
26 trans-l ,3-0ichloropropena NO 1.0 ¡iQlL 61 Surr; 1,2-0ichloroethane-d4 105 %REC
27 l,l,2-Trichloroethane NO 1.0 iiQlL 62 Surr. Toluene-d 95 %REC
26 Toluene NO 0.50 IJQI 63 Surr. 4-Bromofluorobenzene 107 %REC
29 1,3-0ichloropropane NO 1.0 ¡igI
30 Oibmmochloromethane NO 1.0 IJQI
31 1 ,2-0ibromoelhane (eDe) NO 2.0 1Jg!
32 Tetrachloroethene NO 1.0 IJgI
33 1,l,l,2-Tetrachloroethane ND 1.0 IJQlL
34 Chlorobenzene NO 1.0 ¡ig!
35 ethylbenzene NO 0.50 IJQI

No Bcnzenc was obsered above an estimated reprting limit of 0.25 ¡.glL.

ND = Not Detected~~ L";d~ D~~ ~.
11/10/05

Report Date

Roger L. Scholl Ph.D., Laboratory Dieeo~' . Ray GardnU". Laboratoiy Maer' . Wwr Hini: Qualy A3ce Offcer
Sacamento. CA' (916) 366-9089/ La Vci", NV. (102) 281-4481 mfo(§alha-arical.com
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" Alpha Analytical, Inc.
255 Glendale Ave. . Suite 2l . Sparks, Nevada 8943l-5778

(775) 355-1044 . (775) 355-0406 FAX. l-800-283-1183

ANAl. YTICAL REPORT

Battelle Memorial Institute Att: Chris Zimerman
505 King Avenue Phone: (614) 424-3779
Columbus, OR 43201 Fax: (614) 424-3667
Job#: TOlO2:14133

Alpha Analytical Number: BMI05102803-04A Sampled: LO/27/05
Client J.D. Number: 1413-MW07 Received: 1 0/28/05

Analyzed: l1/05/05

Volatile Organics by GC/MS
EP A Method SW8260B

Reporting Reporting
Compound Concentration limit Compound Concentration Limit

1 Oichlorodifluoromethane NO 1.0 IJg/L 36 m,p-Xylene NO 0.50 IJg/L
2 Chloromethane NO 2.0 1J9IL 37 Bromoform NO 1.0 IJg/L3 Vinyl chloride NO 1.0 IJgI 38 Styrene NO 1.0 IJgJL4 Chloroeltane NO 1.0 IJgI 39 o-Xylene NO 0.50 IJg/L5 Bromomethane NO IAJ 4.0 IJgI 40 1,1,2,2- Tetrachloroethane NO 1.0 IJgI6 T richlorotluoromethane NO 1.0 IJgI 41 1.2,3- Trichloropropane NO 4.0 1J9IL7 1,1 -Oichloroethene NO 1.0 1Jg! 42 Isopropylbenzene NO 1.0 IJgJL8 Olchloromelhane NO 4.0 IJWl 43 Bromobenzene NO 1.0 IJg/L9 trans-I,2-0ichlorothone NO 1.0 IJWl 44 n-Propylbenzene NO 1.0 IJg/L10 Meltyl tert-but elter (MTBE) NO 0.50 1J9IL 45 4-Chlorotoluene NO 1.0 IJg/
11 1,1 -Dichloroethane NO 1.0 IJgIL 46 2-Chlorotoluen. NO 1.0 IJg/12 cis-1.2-0Ichloroethene NO 1.0 IJg/ 47 1,3,5- Trimethylbenzene NO 1.0 IJg/13 Bromochloromethane NO 1.0 IJg/ 48 tert-Butbenzene NO 1.0 IJg/L14 Chloroform NO 1.0 1Jg! 49 1,2,4- Trlmethylbenzene NO 1.0 IJg/L15 2,2-Dichloropropane NO 1.0 1JgA 50 sec-Bulybenzene NO 1.0 IJg/L16 l,2-Dichloroeltane NO 1.0 IJg/ 51 1,3-Dichlorobenzene NO 1.0 IJg/17 1,1 ,1- Trichloroethane NO 1.0 1JgA 52 1,4-0ichlorobenzene NO 1.0 IJg/L18 1 ,1-Dichloropropene NO 1.0 1Jg! 53 4-lsopropyltoluene NO 1,0 IJg/L19 Calbn tetrachlortde NO 1.0 IJgI 54 1,2-0ichlorobenzene NO 1,0 IJg/L20 Benzene NO 0.50 IJgI 55 n-Butlbenzene NO 1.0 1JgA

21 Dibromomethane NO 1.0 IJgI 56 1,2-Dibromo-3-chloropropane (OBCP) NO 6.0 IJgiL22 1,2-Dichloropropane NO 1.0 IJgll 57 1,2,4-Trichlorobenzene NO 4.0 1Jg!23 Trichloroethene NO 1.0 1J91l 58 Naphthalene NO 4.0 1JgA24 Sromodichloromellne NO 1.0 IJgI 59 Hexachlorobutadlene NO 4.0 IJgiL25 cis-l,3-Dichloropropne NO 1.0 IJg/L 60 1,2,3- Trichlorobenzen NO 4.0 IJgll26 trans-1,3-0ichloropropene NO 1.0 IJglL 61 Surr 1,2-0ichloroethana-cl 106 %REC
27 1,l,2-Trichloroethane NO 1.0 1JgA 82 Surr: Toluene-d8 95 %REC
28 Toluene NO 0.50 1JgA 63 Surr 4-Bromotluorobenzene 105 %REC
29 1.3-0ichloropropane NO 1.0 IJg/L
30 Dibromochloromethane NO 1.0 IJg/L
31 l,2-Dibromosthane (EOS) NO 4.0 IJg/
32 Tstrachloroethsns NO 1.0 jJgA
33 1,1,1,2- Tetrachloroethane NO 1.0 IlgiL
34 Chlorobenzene NO 1.0 IJgll
35 Ethylbenzene NO 0.50 1J9/L

Some Reporting Limits were increasoo due to sample foaming.

No Benzene was obst:OO above an esimated reporting limit of 0.25 ¡igI

ND = Not Detected~~ At~~-g D~~ fl
i 1/10/05

Report Date

Roger L. Schll Ph.D., Laborawry Diector. . Rudy Gadner, Laratory Maager. . Walter Hinchma, Quality Assane Offer

Sacraincnlo. CA.. (916) 366.90891 La Vegas. NV.. (702) 281-48481 info(aialhl.-anicalcom
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" Alpha Analytical, Inc.
255 Glendale Ave.. Suite 2l . Sparks, Nevada 8943l-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-ll83

Battelle Memorial Institute
505 King Avenue
Columbus,OH 4320l
Job#: T0102:14133

Alpha Analytical Number: BMI05l02803-05A
Client I.D. Number: l413-MW08

ANALYTICAL REPORT

Att:
Phone:
Fax:

Chris Zimerman
(614) 424-3779
(614) 424-3667

Sampled: 10/27/05
Received: 10/28/05

Analyzed: i 1105/05

Volatile Organics by GC/MS
EP A Method SW8260B

Reporting
Compound Concentration Limit Compound Concentration

1 Oichlorodilluoromelhane NO 1.0 ~g/ 36 m,p-Xylene NO2 Chloromethane NO 2.0 ~g¡ 37 Bromoform ND
3 Vinyl chloride ND 1.0 ~g/ 38 Styrene ND4 Chloroethane NO 1.0 ~g¡ 39 o-Xy/ene ND
5 Bromomelhane ND ",:: 4.0 ~g/ 40 l,l.2,2-Telrachloroethane ND6 Trichlorofluoromethane ND 1.0 ~g¡ 41 1,2,3- T richloropropane ND7 1.1-Dichloroelliene ND 1.0 ~g/ 42 Isopropylbenzene ND
8 Oichloromethane ND 4.0 ~g/ 43 Bromobenzene NO
9 trans-l,2-Dichloroethene ND 1.0 ~g/ 44 n-Propybenzene NDto Methyl tert-but ether tMTBE) NO 0.50 ~g/ 45 4-Chlorotoluene ND
11 1 ,1 -Dichlorothane ND 1.0 ~g/ 46 2-Chlorololuene ND
12 cls-l,2-Dichloroethene NO 1.0 ~glL 47 1,3.5- Trlmethylnzene ND
13 Bromochloromethane NO 1.0 ~glL 48 tert-Butyenzne ND
14 Chloroform NO 1.0 ~g/ 49 1,2.4- Trimethylbezene ND15 2,2-0ichloropropane ND 1.0 ~g1L 50 sac-Bulybenzene NO16 1.2-0ichloroethane ND 1.0 ~g/ 51 1,3-Dichlorobenzene ND17 1.1.1- Trichloroethane NO 1.0 ~g/ 52 l,4-Dichlorobenzene ND18 l,l-Dichloropropene NO 1.0 ~glL 53 4-lsopropylloluene NO19 Ca rbn tetrachloride ND 1.0 ~glL 54 1,2-0ichlorobenzene ND20 Benzene NO 0.50 Iig/L 55 n-Bulybenzene ND

21 Dibromomelhane ND 1.0 LJ 56 1 ,2-0ibromo-3-thloropropane (DBCP) ND22 1.2-0Ichloropropane NO 1.0 ~glL 57 1,2,4-Trichlorobnzene ND23 Trichloroethene NO 1.0 ~glL 58 Naphthalene ND24 Bromodichloromethane NO 1.0 iig/ 59 Hexachlorobutadiene ND25 ciS-l,3-Dichloropropene ND 1.0 iig/ 60 1,2,3-Trichlorobenzen NO26 trans-l.3-Dichloropropene NO 1.0 iig/ 61 Surr l,2-0Ichloroethane-d4 10627 1.1.2-Trichloroethane ND 1.0 IiIiIL 62 Surr Toluene-j8 9628 Toluene ND 0.50 ~g/ 63 Surr 4-Bromofluorobenzene 10629 l,3-Dichloropropane ND 1.0 ~g/30 Oibromochloromelhane ND 1_0 1l¡¡
31 l,2-Dibromoethane CEDB) ND 4.0 ~glL
32 Tetrachlorothene ND 1.0 llWL
33 1,1,1.2- Tetrachloroelhne ND 1.0 ~g/
34 Chloroenzene ND 1.0 ~gI35 Ethylbenzene ND 0_50 IigiL

Some Reprting Limits were increased due to sample foaming.

No Benene was obsered above an estimated reprting limit of 
0.25 fAgiL.

NO = Not Detected~~ £7'd~ D~~
Roger L. Scboll Ph.D., Laboratory Di~or. . Randy Gadn, Laboraiol) Maer. . Walter Hihm Quiy Assuane Offer

Sacamento. CA - (916) 366-90891 La Vegas. NY. (702) 281-48481 info(iaIbi-analcal.com

~'" 'Y\~O~

Reporting

limit

0.50 pglL
1.0 pglL
1.0 1'9/L

0.50 ~glL
1.0 IigiL
4.0 ~glL
1.0 ~g/L
1.0 PWL
1.0 ~g1L

1.0 ~g1L

1.0 ~g1L
1.0 I'g1L

1.0 ~Q/L

1.0 I'g1L

1.0 I'g1L

1.0 ~g1L

1.0 IiglL
1.0 ~gI
1.0 ~WL
1.0 IigiL
6.0 ~¡¡
4.0 ~WL
4.0 ¡.L
4.0 I'glL
4.0 pglL

%REC
%REC
%REC

Xl
11/10/05

Report Date

Page i of i
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" Alpha Analytical, Inc.
255 Glendale Ave. . Suite 2l. Sparks, Nevada 8943l-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1 l83

ANALYTICAL REPORT

Battelle Memorial Institute
505 King Avenue
Colwnbus,OH 43201
Job#: TOl02:14133

Alpha Analytcal Number: BMI05102803-06A
Client Ln. Number: 1413-MW09

Att:
Phone:
Fax:

Chris Zimerm
(614) 424-3779
(6l4) 424-3667

Sampled: 10/27/05
Received: 10/28/05

Analyzed: 11/05/05

Volatile Organics by GC/MS
EP A Method SW8260B

Reporting
Compound Concentration Limit Compound Concentration

1 Oichloroditluoromethene NO 2.0 ~gA 36 m,p-Xylene NO
2 Chloromethne NO 4.0 ~gA 37 Bromoform NO
3 Vinyl chlortde NO 2.0 ~gA 38 Styrene NO
4 Chloroelhane NO 2.0 ~gll 39 a-Xylene NO
5 Bromomethane NO L\ :: 8.0 ~gA 40 l,l,2,2-Tetrachlorolhane NO
6 Trtchlorofluoromethane NO 2.0 ~g/ 41 1,2,3- Trtchloropropane NO
7 1,1-0ichloroethene NO 2.0 ~g/ 42 Isopropylbenzene NO
8 Oichloromelhane NO 8.0 ~g/ 43 Bromobenzene NO
9 trans-l,2-0Ichloroelhene NO 2,0 ~g/ 44 n-Propylbenzene NO
10 Methyllert-buty ether (MTBE) NO 1,0 ~g/ 45 4-Chlorotoluene NO
11 1,l-Dlchlorothane NO 2.0 ~g/ 46 2-Chlorotoluene NO
12 cls-l,2-0ichloroethene NO 2.0 lJg/ 47 1,3,5-Trtmethylbenzene NO
13 Bromochloromethane NO 2.0 ~g/ 48 lert-Butybenzene NO
14 Chloroform NO 2.0 lJg/L 49 1,2,4- Trtmelhylbenzne 2,5
15 2,2-0ichloropropne NO 2.0 lJg/ 50 sec-Butybenzene NO
16 1,2-0ichloroethane NO 2.0 ~g/ 51 l,3-0lchlOrobenzene NO
17 1,1,1- Trtchloroelhana NO 2.0 ~g/ 52 1,4-Dlchlorobenzne NO
18 1,1-0ichloropropene NO 2.0 lJg/ 53 4-lsopropyloluene NO
19 Calbn tetrachloride NO 2.0 lJg/ 54 1,2-0Ichlorobenzene NO
20 Benzene NO 1.0 ~g/L 55 n-Butybenzene NO
21 Olbromomethane NO 2.0 lJg/L 56 1,2-0ibromo-3-hloropropane (OBCP) NO
22 1.2-0ichloropropane NO 2.0 lJg/L 57 1,2,4- Trtchorobenzene NO
23 Trihloroethene NO 2.0 ~gll 58 Naphthalene NO
24 Bromodlchloromelhane NO 2.0 ~g/ 59 Hexachlorobutdiene NO
25 cls-l,3-0ichloropropene NO 2.0 lJg/ 60 1,2,3- Trtchlorohenzene NO
26 Irans-l,3.0ichlorropene NO 2.0 ~g/ 61 Surr. 1,2-0ichloroelhane-d4 108
27 1,1,2-Trtchloroethane NO 2.0 lJg/ 62 Surr. T oluene-d 95
28 Toluene NO 1.0 lJg/ 63 Surr. 4-Bromofluorobenzene 96
29 1 ,3-Dlchloroprone NO 2.0 lJQIL
30 Oibromochloromethane NO 2.0 lJg/L
31 1 ,2-Dlbromoethane (EOB) NO 8.0 lJQIL
32 Tetrachloroethene NO 2.0 lJ¡¡L
33 1,1,1 ,2- Tetrachloroethane NO 2.0 lJg/
34 Chlorobenzene NO 2.0 ~glL
35 Ethylbenzene NO 1.0 ~g/

Reporting
Limit

1.0 lJg/L

2.0 ¡.g/L

2.0 ¡.g/L

1.0 ¡.g/L

2.0 ¡.¡¡L

8.0 lJg/l
2.0 ¡ig/L

2.0 ¡i¡¡l

2.0 lJ¡¡l
2.0 ¡.¡¡l

2.0 ¡ig/l
2.0 ¡.g/l
2.0 ¡ig/l
2.0 ¡.¡¡l

2.0 ¡.g/l
2.0 ¡.g/l
2.0 ¡i¡¡l

2.0 ¡.glL

2.0 ¡ig/L

2.0 ~g/l
12 ¡igll
8.0 ¡ig/L

8.0 lJg/
8.0 ¡igJ
8.0 lJg/

%AEC
%AEC
%REC

Reprting Umils were increased due to sample foamg.

No Benene was obseived above an estimated reprting limt of 0.50 ¡.g/L.

ND = Not Detected~~ L~~ D~~ d
Report Date

Roger L. Schol~ PItD., Laboratory Dior. .. Rad)' Garer, Labraory Maager. . Wal1ct Hicb. Qualy Asanc Offcer
Sacamento, CA.. (916) 366.9089/ Lu Vaias, NV. (102) 281-4848 l info~aJpb"a.1ìciJ.çom
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" Alpha Analytical, Inc.
255 Glendale Ave. . Suite 2l . Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

ANALYTICAL REPORT

Battelle Memorial Institute Att: Chrs Zimerman
505 King Avenue Phone: (6l4) 424-3779
Columbus, OR 4320l Fax: (614) 424-3667
Job#: TOl02:14133

Alpha Analytical Number: BMI05 102803-07 A Sampled: 10/27/05
Client J.D. Number: l413-MW09DUP Received: 10/28/05

Analyzed: lllO5/05

Volatile Organcs by GC/MS
EP A Method SW8260B

Reporting Reporting

Compound Concentration Limit Compound Concentration Limit

1 Oichlorodifluoromethane NO 2.0 ~gI 36 m,p-Xylene NO 1.0 ~glL

2 Chloromethane NO 4.0 ~gI 37 Bromoform NO 2.0 iiglL

3 Vinyl chloride NO 2.0 ~g! 36 Styene NO 2.0 ~glL

4 Chloroethane NO 2.0 ~gI 39 o-Xylene NO 1.0 ~glL

5 Bromomethane NO \A'J 8.0 ~gI 40 l,l,2,2.Tetrachlorolhane NO 2.0 iiglL

6 Trichlorfluoromethane NO 2.0 iiglL 41 l,2,3-T richloropropane NO 8.0 ~glL

7 1,1-0ichloroethene NO 2.0 ~g! 42 Isopropylbenzene NO 2.0 ~glL

8 olchloromethane NO 8.0 ~WL 43 Bromobanzene NO 2.0 iiQlL

9 trans-1,2-oichlorothene NO 2.0 ~WL 44 n.Propybenzene NO 2.0 iiQlL

10 Malhyl tert-buty ether (MTBE) NO 1.0 ~g/L 45 4-Chlorotoluene NO 2.0 iiQlL

11 1,l-D1chloroethane NO 2.0 iiWL 46 2-Chlorotoluena NO 2.0 iiQlL

12 cis-l,2-Dichloroethene NO 2.0 iiglL 47 l,3,5-Trimethytbenzene NO 2.0 iiQlL

13 Bromochloromathane NO 2.0 ~g/L 48 tart-Butybanzene NO 2.0 iiQlL

14 Chloroform NO 2.0 iiQlL 49 l,2,4-TrimethYibenzne 2.5 2.0 iiQlL

15 2,2-olchloropropane NO 2.0 iiWL 50 sec-Butybenzene NO 2.0 iig/L

16 l,2-0ichloroethane NO 2.0 iiglL 51 l,3-0ichlorobenzene NO 2.0 iiQlL

17 1,1,1- Trichloroethane NO 2.0 iig/L 52 l,4-Dichlorobenzene NO 2.0 iig/L

18 l,l-0ichloropropne NO 2.0 iigI 53 4-lsopropyltoluene NO 2.0 iiglL

19 Caroon tetrachloride NO 2.0 iig! '54 l,2-0ichlorobenzene NO 2.0 iiglL

20 Benzene NO 1.0 iig! 55 n-Butybenzena NO 2.0 iig/L

21 Oibromomelhane NO 2.0 iigJL 56 l,2-0ibromo-3-hloropropane (DBCP) NO 12 iiglL

22 l,2-0ichloropropane NO 2.0 iiglL 57 1,2,4- T richlorobenzne NO 8.0 ~glL

23 Trichloroethane NO 2.0 iig! 58 Naphthalene NO 8.0 iig/L

24 Bromodichloromethane NO 2.0 iiglL 59 Hexachlorobutadiene NO 8.0 iig/L

25 cis-l,3-0ichloropropene NO 2.0 iig/L 60 1.2,3-Trichlorobenzene NO 8.0 iig/L

26 trans-l,3-0ichloropropene NO 2.0 iiWL 61 Surr l,2.0ichlorolhane-d 103 %REC

27 l,l,2-Trichloroethane NO 2.0 iiWL 62 Surr: Toluene-d 95 %REC

28 Toluene NO 1.0 iiWL 63 Surr: 4-Bromofluorobenzene 97 %REC

29 l,3-Dichloropropane NO 2.0 iiWL
30 Oibromochloromethane NO 2.0 iiWL
31 l,2-Dibromoethane (EOB) NO B.O iiQl
32 Tetrachloroelhane NO 2.0 iiQlL
33 , ,1,1 ,2-T etrachloroelhane NO 2.0 iig!
34 Chlorobanzane NO 2.0 iigI
35 Ethylbenzana NO 1.0 iigI

Reprting Limits were increased due to sample foamng.

No Benzene was observed above an estimated reprting limit of 0.50 ¡.glL

NO; Not Detected~~ ~-7~~ DJ-~ d
Report Date

Roger L. Schol~ Ph.D., Laboraiory Direcor' . Randy Gudncr, Laboralory Maager. . Waler Hinchm Quy Asa.cc Offcer

Sacramento. CA. (916) 366-9089/ La VClas ~V . (702) 281-4848 í iofo~aJM-aniiica.coin
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" Alpha Analytical, Inc.
255 Glendale Ave. . Suite 2l . Sparks, Nevada 8943l-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

ANALYTICAL REPORT

Battelle Memorial Institue
505 King Avenue
Columbus, OR 43201
Job#: TOl02:14133

Alpha Analytical Number: BM105102803-08A
Client LD, Number: 14l3-QCFB

Att:
Phone:
Fax:

Chrs Zimmerman
(6l4) 424-3779
(6l4) 424-3667

Sampled: 10/27/05
Received: 10/28/05

Analyzed: 11105/05

Volatile Organics by GC/MS
EP A Method SW8260B

Reporting
Compound Concentration Limit Compound Concentration

1 Dlchlorodlfluoromethane NO 1.0 ~g/ 36 m,p-Xylene NO
2 Chloromethane NO 2.0 ~g/ 37 Bromoform NO3 Vinyl chloride NO 1.0 ~g/ 38 Styrene NO4 Chloroethane NO 1.0 ~g/ 39 o-Xylene NO
5 Bromomelhane NO '\ 2.0 iig/ 40 l,l,2,2-Tetrachloroethane NO
6 T richlorofluoromethane NO 1.0 ~gll 41 1,2,3-Trichlororopane NO7 l,l-oichloroethene NO 1.0 ~g/ 42 Isopropylbenzene NO
8 Dichloromethane NO 2.0 ~¡¡ 43 Bromobenzene NO
9 trans-l,2-Dlchloroethene NO 1.0 ~¡¡ 44 n-Propylbenzene NO
10 Methyl tert.but ether (MTBE) NO 0.50 ~w' 45 4-Chlorotoluene NO
11 1,I-Dichloroalhane NO 1.0 ~w' 46 2-Chlorotoluene NO
12 cis-l.2.oichloroethene NO 1.0 llw' 47 1,3,5- Trimethvlbenzene NO
13 Bromochloromelhane NO 1.0 ~WL 48 tert-Butybenzene NO
14 Chloroform NO 1.0 iiw' 49 1,2,4- Trtmethylbenzene NO
15 2,2-Dichloropropne NO 1.0 iiw' 50 sec-Bulybenzen NO
16 1,2-oichloroethane NO 1.0 ll¡¡ 51 1,3-Dichlorobenzene NO17 1,1,1- Trichloroethane NO 1.0 ~g/ 52 l,4-olchlorobenzene NO18 1,I-Dichloropropene NO 1.0 ~gll 53 4-lsopropylloluene NO
19 Carbn tetrachloride NO 1.0 ~g/ 54 l,2-Dichlorobenzene NO
20 Benzene NO 0.50 ~g/ 55 n-Bulybenzene NO
21 Dlbromomethane NO 1.0 ~g/ 56 1,2-DibromO-3-hloropropane (DBCP) NO22 1,2-Dichloropropane NO 1.0 ~g/L 57 1,2,4- Trichlorobenzene NO23 Trichloroethene NO 1.0 IJg/ 58 Naphthalene NO24 Bromodlchloromelhne NO 1.0 ~g/ 59 Hexachlorobutadiene NO
25 cls-l,3-olchlOropropene NO 1.0 1J¡¡ 60 1,2,3-Trtchlorobnzne NO26 tranS-l,3-Dichloropropene NO 1.0 ~WL 61 Surr 1,2-DichlOroethana-d4 10727 l,l,2-Trichloroethane NO 1.0 1J¡¡ 62 Surr: T oluene-d 9528 T oluene 0.58 0.50 ~WL 63 Surr: 4-Bromofluorobenzene 10529 1,3-oichloropropane NO 1.0 IIWL
30 Dibromochloromethane NO 1.0 IIWL
31 1 ,2-oibromoethane (EoB) NO 2.0 ¡.L
32 Tetrachloroethene NO 1.0 IIQIl
33 l,l,l,2-Tetrachloroethane NO 1.0 1iQ!
34 Chlorobenzene NO 1.0 IJg/
35 Elhylbenzene NO 0.50 IJg/L

No Benzene was obsered above an estimated reporting limit of 0.25 ¡iglL.

NO = Not Detected~~ ß1"Ý~ D~~
Ro,tr L. SchoU, Ph.D., Laboratory Di~or' . Randy Gadner. Laboraory MaCl. . WlIlcr HÎIdunan Quty As.ance Offcer

SKramcnlo. CA' (916) 366-90891 i. Vegas, NY. (702) 281-4848 I lio€aJpb.-~ical.com

vV\ ,y\~ ot'

Reporting

limit

0.50 IJWL
1.0 ¡ig/L

1.0 IJg/L

0.50 iig/L
1.0 IJg/L

2.0 ¡¡g/L

1.0 IIWL
1.0 IiQ/L

1.0 IJWL

1.0 ¡iWL

1.0 IJWL

1.0 IJWL
1.0 IJWL

1.0 ¡.L
1.0 IJWL

1.0 IJWL
1.0 IJQ/L

1.0 1Jg!

1.0 ¡¡g/L

1.0 Iig/L
5.0 IJg/L

2.0 Iig/L
2.0 IIWL
2.0 1J9/L

2.0 IJQ/L

%REC
%REC
%REC

d
Report Date

Page i of1

16



" Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

ANALYTICAL REPORT
Battelle Memorial Institute
505 King Avenue
Columbus,OH 4320l
Job#: TO 102: 14133 

Alpha Analytical Number: BMI05l 02803-09 A
ClientI.D. Number: 1413-QCEB

Att:
Phone:
Fax:

Chrs Zimerman
(6l4) 424-3779
(614) 424-3667

Sampled: 10/27/05
Received: 10/28/05

Analyzed; 11/05/05

Volatile Organcs by GC/MS
EP A Method SW8260B

Reporting
Compound Concentration Umit Compound Concentration

1 Olchlorodlfluoromethane NO 1.0 IigI 36 m,p-Xylene NO2 Chloromethne NO 2.0 IigI 37 Bromoform NO3 Vinyl chloride NO 1.0 IigI 38 Styrene NO4 Chloroelhane NO 1.0 IigI 39 o-Xylene NO5 Bromomethane NO "':r 2.0 IigI 40 1,1,2,2- T etrachloroathane NO6 Trich/orofluoromelhane NO 1.0 IigI 41 1,2,3-Trichloroproane NO7 1,1-Dichloroethane NO 1.0 ii¡¡ 42 Isoproylbenzene NO8 Olchloromethane NO 2.0 li~tL 43 Bromobenzene NO9 trans-l,2-0ichloroelhene NO 1.0 ii¡¡ 44 n-Propylbenzeß8 NO10 Methy/tert-buty ether (MTBE) NO 0.50 ii¡¡ 45 4-Chlorotoluene NO11 1.1-0Ichloroethane NO 1.0 ii¡¡ 46 2-Chlorotoluene NO12 cis-l,2-0ichloroethene NO 1.0 ii¡¡ 47 1,3,5-Trimethylbenzene NO13 Bromocloromelhane NO 1.0 IiWL 48 tert-Butlbenzenø NO14 Chloroform NO 1.0 IIWL 49 1,2,4- Trtmethylnzene NO15 2,2-Dichloropropane NO 1.0 IiWL 50 sec-Butybenzene NO16 1,2-Dichlorothane NO 1.0 IiWL 51 l,3.0lchlorobenzene NO17 1,1,1- Trtchlorothane NO 1.0 IiWL 52 l,4-0lchlorobenzene NO18 1.1-Dichloroproine NO 1.0 119tL 53 4-lsopropyltoluene NO19 Carbn tetrachloride NO 1.0 IiWL 54 1,2-0ichlorobenzene NO20 Benzene NO 0.50 IigI 55 n-Butbenzene NO21 O/bromomethane NO 1.0 ¡igI 56 1,2-0ibromo-3chloropropane (OBCP) NO22 1,2.0ichloropropne NO 1.0 IigI 57 1,2,4- Trichlorobenzene NO23 Trichloroethane NO 1.0 119fL 58 Naphthalene NO24 Bromodlchloromethane NO 1.0 Iigf 59 Hexachlorobutadiene NO25 cls-l,3-0Ich/oropropene NO 1.0 ii¡¡ 60 1,2,3- Trichlorobenzene NO26 Irans-l,3-0icloropropene NO 1.0 IIWL 61 Surr: 1,2-0ichloroethane-d4 10527 1,l,2-Trichloroethane NO 1.0 ii¡¡ 62 Surr Toluene~ 9228 Toluene 0.57 0.50 ii¡¡ 63 Surr: 4-Bromofluorobenzene 10429 1,3-0Ich/oropropane NO 1.0 ll~tL30 Oibromochloromethane NO 1.0 1l¡¡31 l,2-Dibromoethane (EoB) NO 2.0 IllifL32 Tetrachlorothene NO 1.0 1l¡¡33 1,1,1,2- Tetrachlorothne NO 1.0 1l¡¡34 Chlorobønzene NO 1.0 1lg!35 Elhy/benzene NO 0.50 1l9fl

No Benzene was obsered above an estimated reporting limit of 
0.25 iigll.

ND = Not Detected~~ £-ý~~ D~~
Rogel L. Schll Ph.D.. Laratory Diector. . Ray Gardnel, Lan.toiy Mac:. . Waler Hiluan, Qu A.$Sao Off

S""Bmai'o, CA' (916) 366-9089/ i. Vegas, NY. (702) 281-4848! iiro¡¡a1ph.-an,jical.com

~",\Y\~or

Reporting

Limit

0.50 iigfL
1.0 IigfL
1.0 119f

0.50 IigfL
1.0 119f
2.0 IigfL
1.0 IlgfL
1.0 IlWL

1.0 IIWL
1.0 1Jg!
1.0 IJWL
1.0 IIWL

1.0 IlWL

1.0 IlgfL
1.0 IIWL

1.0 ii!l
1.0 IlWL

1.0 IJgfL

1.0 IigfL
1.0 IJWL

5.0 IlgfL
2.0 II¡¡
2.0 IIWL
2.0 1Ig!
2.0 IigfL

%AEC
%REC
%AEC

~/
11/10/05

Report Date

Page 1 of 1
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" Alpha Analytical, Inc.
255 Glendale Ave.. Suite 21. Sparks, Nevada 8943l-5778

(775) 355-1044 . (775) 355-0406 FAX . l-800-283-ll83

ANALYTICAL REPORT
Battelle Memorial Institute Att: Chris Zimerman
505 King Avenue Phone: (614) 424-3779Columbus, OH 43201 Fax: (6l4) 424-3667Job#: T0102:l4133

Alpha Analytical Number: BMI05l02803-10A Sampled; 10/27/05
Client 1.0. Number; 1413-QCTB Received: 10/2/05

Analyzed: ll05/05

Volatile Organcs by GC/MS
EPA Method SW8260B

Reporting Reporting
Compound Concentration Umit Compound Concentration Limit

1 Dlchlorodlfluoromelhane NO \. 1.0 ~gtL 3ô m,p-Xylene NO 0.50 ~g/L2 Chloroethane NO 2.0 ~g! 37 Bromoform NO 1.0 ~g/L3 Vinyl chloiide NO 1.0 1lg! 38 Styrene NO 1.0 Iig/L4 Chloroelhane NO 1.0 1ig! 39 o-Xylene NO 0.50 Iig/L5 Bromomelhane NO 2.0 1lg! 40 1,1,2,2- Tetrachloroethane NO 1.0 iig/L6 Trichlorofluoromethane NO 1.0 1lg! 41 1,2,3- T iichloropropane NO 2.0 ~g/L7 l,l-0ichlorolhene NO 1.0 1lg! 42 Isopropyl benzene NO 1.0 Iig/L8 Oichloromethane NO 2.0 1lg! 43 Bromobenzene NO 1.0 iig/L9 Irans-l,2-Dichloroethene NO 1.0 1lg! 44 n-Propylbenzene NO 1.0 ~g/L10 Methyl tert-but ether (MTBE) NO 0.50 ~g! 45 4-Chlorololuene NO 1.0 iig/L11 1,l-Dichloroelhane NO 1.0 iigll 46 2-Chlorololuene NO 1.0 ~g/L12 cls-l,2-0ichloroethene NO 1.0 1lg! 47 l,3,5-Tiimethylbenzene NO 1.0 iig/L13 Bromochloromethne NO 1.0 1lg! 48 lert-Butbenzene NO 1.0 ~g/L14 Chlorofonn NO 1.0 llRIL 49 1,2,4- Tiimethylbenzene NO 1.0 ~g/l15 2,2-Dichloropropane NO 1.0 ~g! 50 sec-Butybenzene NO 1.0 ~g!16 1,2-Dichloroethane NO 1.0 ~g/l 51 l,3-Dichlorobenzene NO 1.0 ~g/l17 1,1,1- Tiichloroethane ND 1.0 ~g! 52 l,4-Dlchlorobenzene NO 1.0 ~g/l18 l,l-0ichloropropene NO 1.0 1lg! 53 4-lsopropyltoluene NO 1.0 ~g/l19 Carb telrachloiide NO 1.0 1191l 54 1,2-Dichlorobenzene NO 1.0 ~g/l20 Benzene NO 0.50 1lg! 55 n-BUlynzene NO 1.0 ~QI21 Dibromomelhane NO 1.0 llQl 5ò 1,2-Dibromo-3'ChlOropropane (DBCP) NO 5.0 ~g/l22 l,2-0ichloropropane NO 1.0 iig/L 57 1,2,4- Tiichlorobenzene NO 2.0 ¡ig/L23 Trichloroelhene NO 1.0 ~g! 58 Naphthalene NO 2.0 ~g/L24 Bromodlchloromelhane NO 1.0 iig/L 59 Hexachlorobutadlene NO 2.0 ~g/L25 cls-l,3-Dichloropropene NO 1.0 iig/L 60 1,2,3- Trichtorobenzne NO 2.0 ~g/L26 Irans-l,3-0Ichloropropene NO 1.0 ~g/L 61 SUIT l,2-0ichloroelhane-d 104 %REC27 1,1,2- Tiichloroelhane NO 1.0 ~g/l 62 SUIT Toluene-d 96 %REC28 Toluene NO 0.50 ~g! 63 Surr. 4-Bromofluorobenzene 107 %REC29 1 ,3-Dichloropropne NO 1.0 1lg!30 Oibromochloromelhane NO 1.0 ~g/L
31 l,2-Dibromoethane (EDS) NO 2.0 ~g/L
32 Tetrachloroethene NO 1.0 ~gll
33 1 ,1 ,1,2- T etrachloroelhane NO 1.0 ~g!34 Chlorobenzene NO 1.0 ~g/L
35 Elhylbenzene NO 0.50 iigll

No Bene was obseied above an estimated reporting limt of 
0.25 ¡Lg!L.

,.
NO = Not Detected~~ L?'#~ D~~ l:

Report Date

Roga- L. Schol~ Ph,D., LahlCory Director' . Rady Gardner. Laratory Maager. . Waler H.i Quy Assunnu Offce

SacramCllo, CA. (916) 366.90891 Us Veg, NY. (702) 281..848 i infocgpla-aic.cam

Page i of i
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LDC #: 14359B1

SDG #: BMl05102803
Laboratory: Alpha Analvtical. Inc.

VALIDATION COMPLETENESS WORKSHEET
Level III/iv

Date: 1i¡-iloÇ

Page:-lof-l
Reviewer:~

2nd Reviewer:~
METHOD: GC/MS Volatiles (EPA SW 846 Method 8260B)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

q Validatinn ArAa I I CnmmAnt~ I

i. Technical holding times SW Samplina dates: tD 127 Iò~

11. GC/MS Instrument performance check A

IIi. Initial calibration A 1! 1~.sP (Ý
iv. Continuina calibration .Cl-J

V. Blanks A

Vi. Surroaate seikes A

VIi. Matrix seike/Matrix spike duelicates A

ViII. Laboratory control samples $W i.Ct
iX. Reaional Quality Assurance and Qualitv Control N

X. Internal standards A

Xi. Taroet compound identification !J Not reviewed for Level ill validation.

XLi. Compound auantitation/CRQLs A Not reviewed for Level ILL validation.

XIIi. Tentitatively identified compounds (TICs) N Not reviewed for Level III validation.

XiV. System performance A Not reviewed for Level ILL validation.

XV. Overall assessment of data A

XVi. Field duplicates
.Ç 1\ 0 :: fø i 7

XVIi. Field blanks SW T& :; ~ ~ :- 4' lï :: to

Note: A = Acceptable
N = Not provided/applicable
SW = See worksheet

)t NO = No compounds detected

R = Rinsate

FB = Field blank

o = Duplicate

TB = Trip blank
EB = Equipment blank

Validated Samples: ** Indicates sample underwent Level iV validation
i

1 1413-MW04 11 1413-MW05MS 21 31

2 1413-MW05** 12 1413-MW05MSD 22 32

3 1413-MW06 13 MMk: hlc"l\i\4l/ó4A- 23 33

4 1413-MW07 14 24 34

5 1413-MW08 15 25 35

6 1413-MW09 1 16 26 36

7 1413-MW09 DUD I 17 27 37

8 1413-QCFB 18 28 38

9 1413-QCEB 19 29 39

10 1413-QCTB 20 30 40

14359B1W.wpd



LDC#:
SDG#:

ll?s- ß i

. ~/wr ()r;/o!-o,
VALIDATION FINDINGS CHECKLIST Page:--of'V

Reviewer: \1ø
2nd Reviewer: cL

, ,

Method: Volatiles EPA SW 846 Method 8260B

Did the laborato

Were all percent relative standard deviations (%RSD) and relative response factors
RRF within metho crteria for all CCCs and SPCCs?

i

Was a curve fit used for evaluation?

Did the initial calibration meet the curve fi acc tance crteria of :0 0.990?

Were all percent relative standard deviations (%RSD) ~ 30% and relative response
factors. RRF :0 0.05?

Was a continuing calibration standard analyzed at least once every 12 hours for.
each instrument? , i
Werf! all percent difference (%0) and relative response factors (RRF) within
method criteria for all CCCs and SPCCs? '

Were all percent difference (%0) ~ 25% and relative response faètors (RRF) ~0.05? .
Was a method blank analyzed at least !,n~ every 12 hours for each matrix and
concntrtion?

Was there contamination in the metho blanks? If yes, please see the Blanks
validation com leteness INrksheet. i

Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each
matrix in this SDG? If no, indicate which matrix does 

not have an associated

MS/MSD. Soil / Water. '

i

,I//
Were the MS/MSD percent recver¡ies (%R) and the relative percent differences
(RPD) wihin the ac limits? " ,

ed for this SDG?

\/1" li ~ Q:\AI ') ulnl" \lørc:inn ? n 'I



LDC#:
SDG#:

(4.,91 6b
~lYro LO~O~

VALIDATION FINDINGS CHECKLIST Page:~f v
Reviewer: JJ

2nd Reviewer: C\ .'

Validation Area Yes No NA

./"
Findin s/Comments

ical batch?

Were the LCS percent recveries (%R) and relative percent difference (RPO) 
'Within

h~fàc Iimits?'- -._~-

Were the correcUnternal standard (IS), quantitation ion and relative response factor r

,(RRF) used to quantitate the compound?'..
Were compound quantitation and CRQls adjusted to refl~t aU sample dilutions and /'

dry weight facto~ applicable to level IV validation? : ' .

Were the major ions (=- 10 percent relative intensity) in the reference spectrum
evaluated in sample spetrm?

Were relative intensities of the major ions within.: 20% between the sample and the
reference speca?

Did the raw data indicate that the laboratory performed a library search for all
required peks In the chromatograms (samples and blanks)?

Field blanks wee identifed in this SOG.

Target compounds wee detected in the field blanks.

"

\InA_~\A" ? \AIM \llCrl:inn ., n



TARGET COMPOUND WORKSHEET
~)

I Ei:HOD: VOA (EPA SW 846 Method 8260B)
-

-

A. Chloromethane. - S. Trlchlothe KK Trllorhane . CCC. te-But UUU. 1,2-DllÖetl'ßuorothane

- DDD. 1,2,4- TrlhyeB. Bromomethane T. Dlbrmoloane LL Methytert-byl etr . VW. 4-Ethyltoluene

C. Vinyl chorlde..
- U. 1,1,2-Trtlothane MM. 1,2-D1~~lopn:ane EEE. -aeutybe WWW. Ethanol

-
-

D. Chlorothane V. Benene NN. Met ethy keton FFF. 1.SoDlIo - xx DI-Iiopropy ether

~. Methylene chlorde W. tras-1.SoOlhloiane 00. 2,2-Dllorroplne GGG. p-lstoluen VY. tert-Butanol -
--

- - --

F. Actone - - X. Broform" PP. Brolomehane HHH. 1,4-lcbee zz tert-Euty alcohol

G. Carbon dIsulfde Y. 4-Methyl2-ptari aa. 1,1-Dlcloroprne II. n-utbinme MM. Eth tert-buty ether

H. 1.1-Dlchloroethene.. . Z. 2-Hexnone RR. Dlthane - JJJ. 1,2-D1chl~ne BBBB. tert-AIT methyl ether

i. 1,1-ûlchloroethane. AA. Tetrachlorhe SS. 1,3Dlclorplne - KKK. 1,2,4- Trlchlo CCCC.1-Chloroexene

J. 1,2-Dlchloroëthene, total - BB.1¡1,2,2-Tetl'chlothane. TT.-1,2-D1~thane lLL Hellchlon DDDD. Isopyl alcohol 

K. Chloroform.. CC. Toluene.. UU. 1,1,1,2- Tetrtorthanë MMM. Naphthalen - EEEE. Actoltrte-

L. 1,2-Dlchloroethane DO. ChlobMzee" W;lspmpzee NNN. 1,,3- Trloroe - FFFF. AcleIn
-

M. 2-Butanone EE: Ethylbenze" WW. Brobene 000. 1,3;5- Trllone GGGG. Acontile

-
N.1,1,1-Trlchlorolhane. . FF. Stye xx 1,.3- Trllorprne PPP. trs-1,2-Dne HHHIi 1,4-Qlne

-

O. Carbon tetrahlorde
-

GG. 2(ylenes, tot -. VY. n-ropybellne aaa. cl1,2-DIen ~I1. Isob alcl 
- -

. -

P. Bromodlchloromethåne
.

HH. Viny actate .. zz 2-Chkiuene RRR. m,p-Xylnea JJ. Methacrnltrie

a. 1.2-Dlchloropropane.. 11. 2-Chlorothlny el AM 1.,5- Trlmehybene SSS. o-yl KK Prolte -

R. cls-1 SoOlhioroorooene
- JJ. D1chlone . BBB. 4:. TT. 112.Trl~1.2.-tøn LL

.

" = System performance check compounds (SPCC) forRRF; .. =.Callbratlon check ~mpounds (CeC) for %RSD.

~

COMPNDL.wp -



LDC #:Jf~ ~ ~ I
SDG #:--Mt oS- l°iß11

VALIDATION FINDINGS WORKSHEET
Technical Holding Times

Page:--of-l
Reviewer: ~

2nd Reviewer:

~ circled dates have exceeded the technical holding times.
y, N N/A Were all cooler temperatures within validation criteria?

METHOD: GC/MS VOA (EPA SW 846 Method 8260B)
Total #

Sample ID Matrix Preserved Sampling Dat~ Extraction date Analysis date of Days Qualifier

10 W " Ib f17/0( - 'rt-M"" t d blAb b Ie ~ G /)W\ J/i.Jh-
Î -T -I -l

.

.

!

,

TECHNICAL HOLDING TIME CRITERIA

Water unpreserved:
Water preserved:
Soil:

Aromatic within 7 days, non-aromatic within 14 days of sample collection.
Both within 14 days of sample collection.
Both within 14 days of sample collection.

HT.156



LOC #: If?Pl ß i

SDG #: ßMl oS 1(jVlt:/~
VALIDATION FINDINGS WORKSHEET

Còntlnulng Calibration PaQø:--?f-L
Revlewer:-.

. 2nd ReviewBr:__ ~
METHOD: GC/MS VOA (EPA SW 846 Method. 8260)I d N

!!ase see qualifcations below for al questions answere. "N". ot applicable questions 
are identied as "N/A". .

N. N/A Was a continuing calibration stadard analyed at least once every 12 hours 

for each Instrment?Lx' N NfA Were percent diferences (%0) end relati r8spo~e factors (RRF) wiin method creria for all cec's and SPCC's 1yT~) N/A Were all %D and RRFs within the validatin criteri of ::25 %0 and c;O.05 RRF ?
-

Rndng %0 . Rndln RRF# Oat. . Standard 10 Compond ~mlt ~25.0%) (Umlt ~o.5) A.soclated aampl.. QualllleaUahsIt 16+ ki~ ~9 1I()4?61 T? ?ö.?
A fl. + PJlh :: / 11J"- ~ :.

-

- -. --

- ..
- - - ~

.

.' -
.

. .

- -

-
'.

. .
-

-

-.

. .. .

-.-
.

. .
.-

- '.

-
I

i
I - .'



LOC #: 14~:Ç ßi

SOG #: bf\r O~/()1-6ÏJ

VALIDATION FINDINGS WORKSHEET
Laboratory Control Samples (LCS)

Page: -iof-L
Reviewer: ~

2nd Reviewer:

METHOD: GC/MS VOA (EPA SW 846 Method 82608)

Please see qualifcations below for all questions answered "N". Not applicable questions are identifed as "N/A".

QN N/A Was a LCS required?
~ Were the LCS percent recoveries (%R) and relative percent difference (RPO) within the QC limits?

LCS LCSD ,,
# Date LCS/LCSD ID Compound %R (Limits) %R (Limits) RPD (Limits) Associated Samples Qualifications

( ) ( ) ( - ) -l.h re 11 fi,, Co 4: ( J. ) ( ) ( ) A4 + ~lk 1J r/ /P-
( ) ( ) ( ) .

( ) ( ) ( ) .

( ) ( ) ( )

( ) ( ) ( )

( ) ( ) ( )
-

( ) ( ) ( )

( ) ( ) ( )

( ) ( ) ( ) -

( ) ( ) ( )

( ) ( ) ( )

( ) ( ) ( )

( ) ( ) ( )

( ) ( ) ( )

( ) ( ) ( )

( ) . ( ) ( )

( ) ( ) ( )

( ) ( ) (
.

)

( ) ( ) ( )

( ) ( ) ( )
.

.

. ( ) ( ) ( )

( ) ( ) ( ) .

( ) ( ) ( )

LCSLCSD.1 S8



LDe #:~f7j~ ,b,1
SOO #: ,lwr6S/oVl3

VALIDATION FINDINGS WORKSHEET
Field Duplicates

Page:--of-l
Reviewer: ~

2nd reviewer: ~

METHOD: GC/MS VOA (EPA SW 846 Method 82608)~~ Were field ,duplicate pairs identied in this SDG?
Were taget compounds detected in the field duplicate pairs?

Concentrtio~ ( 1.'l 11- 1

Compond
(G 7 RPD

PPp ~.~ ;¿ ,~ D

Concentration ( 1

Compound : RPD

I
i

Concentration ( 1

I I
Compound

I RPD

I I

Concentration ( 1

I I
Compound

I
RPD

FLOP4.1SS



LOC #:-l+~t1 (31

SOG #: ßM1 Of,' Jo')gO"P
VALIDATION FINDINGS WORKSHEET

Field Blanks
Page:-- of:-

Reviewer: sv
2nd reviewer: ~

METHOD: GC/MS VOA (EPA SW 846 Method 8260B)

~ Were field blanks identified in this SOG? .
~ Were target compounds detected in the field blanks?

Sample: ß ~ / Trip Blank / Rinsate / Other (circle one)

concentr~on
ComDound Units 1., 1

D. ~
.,.

. CC

.

Sample: ~ Field Blank I Trip Blank I Rinsale I Oter (ß (circle one)

concentratii
ComDound Units ( Ut

. CO 0,9/

Sample: Field Blank / Trip Blank / Rinsate / Other (circle one)

I
I

Concentration

I
Compound Units ( )

FLDBLK.1 SB



LOC #:-- 3.D ~ /

SOG #: ft/YI0Çj()2.g.6,?
VALIDATION FINDINGS WORKSHEET

InltlaL.Calibration Calculation Verification
Page:-iof~

Reviewer: JY
2nd Reviewer: - a.

METHOD: GC/MS VOA (EPA SW 846 _~ethod 82608)

The_ Relative Response Factor (RRF), average- RRF, and percent relative standard deviation (%RSO) were recalculated for the compounds identified below using the _
following calculations:

RRF = (AJ(C..)/(AiiHCJ
average RRF = sum of the RRFs/number of standards
%RSD = 100 * (SIX

A. = Area of compound,
C. = Concentration of compound,
S = Stdard deviation of the RRFs

X = Mean of the RRFs

Aii = Area of associated Interna stdard
Cii = Concentration of Internal standard

I Reported I Recalculated I Reiiorted Recalculated Reiiorted Recalculated
- -

Calibration - _
-

RRF: RRF Average RRF Average RRF
# Standard ID Date Compound (Reference Internal Standard) ( /.0 std) 0.1) std) (Initial) (Initial) %RSD %RSD

1 I~L id /~/o~
Methylene chloride (1 st Internal standard) ,?S/8e-/ o. ~-r/~ 6, ~iq) o. ?I/.l- q¡ j t;, iI-
Tr.eh~ .01".. (2nd Internal standard) '3, It¡ f 3./tlti ? ~, b,iç1 ,.) )./L-
T ,A~ rd Internal standard) i . I'l-' ;. , ic, ~ .7ft '2 ,1'bv ". -, '7 , "'

-

-I I I

2 Methylene chloride (1 st internal standard) - -- -- -- .Trlchlorethene (2nd Internal stdard)

Toluene (3rd Internal standard)

3 - Methylene chloride (1 st internal standard)

I I I

-
Trlchlorethene (2nd Internal standard) . ,~-

.

Toluene (3rd Internal standard) .
-

i i I - i -I

4 Methylene .chlorlde (1 st internal standard)I-
-

Trlchloretene (2ndJnternal standard)
-i- - -

Toluene (3rd iOternal stdard) -

-

Commen~: Refer to Initial Calibration fiñdinQs worksheet for list of Qualifications and associated' samples when reported results do not aaree within 10.0% of therecalculated results. '.



LOC #: lf1Pf ~ l

SOG #: fJ1Vr"VS:I()'~()7
VALIDATION FINDINGS WORKSHEET

"Continuina Calibration Results Verification
Page:-Lof~

Reviewer: ~
2nd Reviewer: .

METHOD: GC/MS VOA (EPA SW 846 Method 82608)

The percent difference (%0) of the Initial calibration average Relative Response Factors (RRFs) and the continuing calibratinn RRFs were recalculated "for the

compounds id-entifed belõw using the following calculation:' " -
% Difference = 100 * (ave. RRF - RRF)/ave. RRF
RRF = (AJ(CIs)/(~Is)(CJ -

Where: " ave. RRF = Initial calibration average RRF
. RRF = contnuing calibration RRF
-Ax = Area of compound, "

" . C. = Concentation of compound.
A. = Area of iisoclated Internal stdlUd
C... = Concentation of Inlernal standlUd "

- -
,- - ""
!

". Recalculated Renorted Recalculated-
-

I

Calibration Average RRF . RRF RRF %D %D

# Standard ID Date Compound (Reference Internal Standard) (Initial) (CC) (CC)
- . ! ' (). ,. ~ g. Y-1 O:t; II () t~A "Methylene chlorIde (1st Internal standar O,~l1") (), 1AJ

- 8~v
rifi+ /crt -

ri I~ht~ ,ane (2nd Internal stanellUd)

i

?~1 , ~~- -~.~ ~. ").. g -? i~ Jd -i- -
Tnhi"~~gd "Internal standard) ~.~.,O ". ~, r, (;~ ~.(,~() 2" J ). .,.-

!

2 Methylene chloride (1 st Internal standlUd) !

i -

Trlchlorethene (2nd Intern.a1 standlUd) -

-
-

Toluene 13rd Internal standlUcll.
- . .

- - -

3
- ~ethy-Iene chloride (1 st Internal standlUd) - - -.

-

Trlchlorethene (2nd Internal standlUd)'-

Toluene 13rd Internal st~dlUd\
-

.. -

4 Metylëne chloride (1st Inernal stdard) -

Trlchlorethene (2nd Internal standad)
... -

. ..

Toluene (3td Internal standar
-

.

Commen~: Refer to Continuina Calibration findinas worksheet for list of Qualifications and asociated samples when. reported results do not aafee within 10.0% of therecalculated results. .-

CONCI..C.1 SB



LDeli:
'SDG II:

14- ~ vi-l

PiMr os-ie igo'J

VALIDATION FINDINGS WORKSHEET
Surroc;ate Results Verification

//
. Page: 1 il

Reviewer:
2nd reviewer:

METHOD: GC/MS VOA (EPA SW 846 Method 82608)

Th peen recover (%R) of surrogates were recalculated for th compounds idenie below using the followng caulei:
, "

% ReceI: SF/SS,- 100

Sample ID:~ i

Wher: SF = Surrogate Fou
~S .. Surogate Spiked

Surrogate
Splkii

Surrogate
Fond

Percent
Recvery
Repored

PercetRec
Recl8ii

Percet
Difference

TolUene
8romoforotpne
1 ,2-0rotl
D1romoforomet

o

.
.

Percet Percet

Surropte Surrogate Recver RM: Percet

Spiked Found Repored R-icul8ii Diference

Toiune

,

. Bromoforobenzene

1,2-0roth .

D1romolorometh
.

Sample 10.

.
"

i
Percent Percet

r
,

' ,
Surrogate . Surrog.te Recover Recver , Percent

Spiked i,. ' Found ,
Repored R_iculatii ' Dlff~ence

..

Toiune'
B,omoforobenzene

1 ,2-Dicroe~
Dlmoloromeah

.

.

Sample 10.

. Percent , Percet
,

Surrog.te ' Surrog.'e Recovery Recve Percet

.
Sp,lked Found Repored .' ReeJcI.tii Difference

.

ToJiiene .

Bromoforobenzene

1 ;2-Droth
,

"

,

.

Dlbromolorometh

Sàmple 10:

. Percet Percent

" Surrog.'e Surrog.'. Recovery , Recver Percent

,
,

Spiked Found Reported Recalculated Difference

. ,

Toluene
i .

,

Bromoforobenzene

1 .2-Dlorott
i

Dibromoforomett

Sample 10. ,

'i

01 ICi:..LC.1SS



LDC #:-- ~çr $1
SDG #: ~fY i.o~l()i.g()~

VALIDATION FINDINGS WORKSHEET
Matrix Spike/Matrix Spike Duplicates Results Verification

METHOD: GC/MS VOA (EPA 5W 846 Method 82608)

Page:--of-l
Reviewer: -:

2nd Reviewer: .cL

The percent recoveries (%R) and RelatIve Percent Diference (RPD) of the matrix spike and matrix 

spike duplicate were r.ecalcl,i1ated.for the èómpounds Identifiedbelow using ttle following calculation: '. . _
% Recovery = 100 * (SSC - SC)/SA Where: SSC.. Spiked sample concentration

SA = Spike added

-
. SC .. Sample concentration

RPD = I-MSC - MSDC i * 2/(MSC + MSDC) MSC =: Matri spike percent recôvery
MSDC = Matrix spike . duplicate percent recovery

MS/MSDsample: JI/J~'
,

Spike.
Added

(f,(L)
Matrix S Ike I Matrix SDlke DUDllcateSample

ConcentratIon
(

Spiked Sample
.. c~ncei~l~n

Percent ReCOVery Percent Recovery

MSD MS. MSD Re oi1ed Recalc. Re orted Recalc.

1 ,1-Dichloroethenë

Trlchloroethene

s- qv
&7

'f

1'0 .. ~ý'

5l o

Benzene

Toluene

Chlorollenzene

MS MSD

RPD

orted Recalculated

6,g 0, (;_
-

l,-:p
-.

1; 'Y

3., 3~(;

1-.0 . ó

.S,i .s~ g. .
Comments: Refer to Matrix SplkelMatrix Spike Dupllcat~s findlnas worksheet for_list of aualifcatlons and associated samples when reported results do not aaree within
10.0% of the recalculated results. .

MSDCLC.1 SB



LOC #: (4-~n:J I

SDG #: 1J~ri O~ l(ri..8ò~
VALIDATION FINDINGS .WORKSHEET

Laboratory Control Sample Results Verification

.1;'1, Page:-Lof.:
Reviewer:. rØ

2nd Reviewer:

METHOD: GC/MS VOA(EPA SW 846 Method 82608)

. The percent recoveries (%R) and Relative .Percent Difer~nce (RPD) of the lal)oratoy c~ntrol sample and laboratory. co"ntrol sample duplicate (if applicable) were
recalculated for the cornpounds identif~d below using the following calculation:

"/ Recovery = 100 * SSC/SA Where:' SSC = Spiked sample concentraton .
SA = Spike added

RPD = I LCS .. LCSD I * 2/(LCS + LCSD) LCS = Laboraot control sample percent recovery Lese = Laboratory còntrol sample duplicate percent recovery

LCS ID: l.Msc7 w ¡iotA

i Compound I
Spike Spiked Sample -

I LCS I LCSD LCS/LCSD
Added Concentration

( "t~ IL ) (~/L ) - Percent Recovery Percent Recovery
.'

RPD_t --...:.:.."
:........

LCS LCSe LCS LCSD ReDorted Recalc. ReDorted Recalc. . ReDorted Recalculated
:š;:":

1,1-Dichloroethene -t tJA /oA- VA- (0-+ fo'l --
Trichloroethene .1

fD -I l61 I () 1 --
1-44 44- ~ ..Benzene

q4-
..

1. '7 'fy q -V ~Toluene - -- --"

V II
. 1.. 2.1

1J. ~Chlorobenzene
q~ -

..

"
-

" d

"

..
-" "- -

Comments: Refer to Laboratorv Control Sample findinQs worksheet for list of aualifications aM associated samples when reported results do not -aaree wIthin 10.0%
of the recalculated results','

LCSCLC.1 S6



LDC#:
SDG#:

,t~!" ~ I

~'"r ol..I()'Jo;

VALIDATION FINDINGS WORKSHEET
Sample Calcu,lation Verific'ation

page:~f-l
Reviewer: '

2nd reviewer: '

METHOD: GC/MS VOA (EPA SW 846 Method 82608) ,
~ Were aU reported result recalculeted end ,verifed for all 

level IV s'\Rles?

~ Were all recelculete resul\5 for detected target compound~ agree within 10.0% of the reportd res?

Concentaton .. lAJOJ(DA

Example:

(A.(RRF)NoHo/oS)
i 4f

¡ ,

Ax
Area of the characerisic Ion (EIPP) for the .

I
Sample I.D.

-i
..

,
:

compound to bemeauted

A.. .. Area of the characterisic ion (EICP) for the specific
interna stdard
Amor\ of Intemal stendard added In nanograms

IÇ/~o I~ )( . 2.

i

I. ..
Cone. .. L ) (

)

(ng) , I

( ~Stf1~D'), ( /. 17~ )( )( , )

RRF .. Relate response facor of the calibration standard.

"

Vo .. Volume or weight of sample prued In milliiters. (ml)

"'. O. S q /7

or gram (g).

Of .. Dilut facor.
,~ o. ;1 ~~ (i.

i
I

%S .. Percen sOiids, applicable to soils and solid
mates onl)'. Reported Calculated

,
Concentration concentration

.,
iI Sample ID

'Compound ( ) ( ) Qualification .

"

, ,

I

I

I

I

i

,

I

i

,

i

, I

i

' ,

I

I

I

I

-r
i

I

I

.

:
,

i i

,

,I

i
,

,

,

,

,

I

I

,
,

I

.

I ~

,"~""AI l-1l:FI



LDC Report# 14359B2

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Camp Pendleton, CTO 102

Collection Date: October 27, 2005

LDC Report Date: December 13, 2005

Matrix: Water

Parameters: Polynuclear Aromatic Hydrocarbons

Validation Level: EPA Level ILL & iV

Laboratory: Alpha Analytical, Inc.

Sample Delivery Group (SDG): BMI051 02803

Sample Identification

1413-MW04
1413-MW05**
1413-MW06
1413-MW07
1413-MW08
1413-MW09
1413-MW09 Dup

**Indicates sample underwent EPA Level IV review
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Introduction

This data review covers 7 water samples listed on the cover sheet including dilutions
and reanalysis as applicable, The analyses were per a modification of EPA SW 846
Method 8270C for Polynuclear Aromatic Hydrocarbons.

This review follows a modified outline of the USEPA Contract Laboratory Program
National Functional Guidelines for Organic Data Review (October 1999) as there are
no current guidelines for the method stated above.

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified a P (protocol) or A (advisory) to indicate whether the
flag is due to a laboratory deviation from a specified protocol or is of technical

advisory nature,

Blank results are summarized in Section V.

Field duplicates are summarized in Section XVi.

Samples indicated by a double asterisk on the front cover underwent a EPA Level IV
review. A EPA Level ill review was performed on all of the other samples, Raw data
were not evaluated for the samples reviewed by Level ILL criteria since this review is
based on QC data.

The following are definitions of the data qualifiers:

U Indicates the compound or analyte was analyzed for but not detected at or above
the stated limit.

J Indicates an estimated value.

R Quality control indicates the data is not usable.

N Presumptive evidence of presence of the constituent.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore
qualification was not required. i

I
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i. Technical Holding Times

All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures, All
cooler temperatures met validation criteria.

II. GC/MS Instrument Performance Check

Instrument performance was checked at 12 hour intervals. All ion abundance
requirements were met.

III. Initial Calibration

Initial calibration was performed using required standard concentrations.

Percent relative standard deviations (%RSD) were less than or equal to 15.0% for each
individual compound and less than or equal to 30,0% for calibration check compounds
(CCCs),

For the purposes of technical evaluation, all compounds were evaluated against the
30.0% (%RSD) National Functional Guideline criteria. Unless noted above, all compounds
were within the validation criteria,

Average relative response factors (RRF) for all target compounds were greater than or
equal to 0,05 as required,

IV. Continuing Calibration

Continuing calibration was performed at the required frequencies.

Percent differences (%D) between the initial calibration RRF and the continuing
calibration RRF were within the method criteria of less than or equal to 20.0% for
calibration check compounds (CCCs),

For the purposes of technical evaluation, all compounds were evaluated against the
25,0% (%D) National Functional Guideline criteria, Unless noted above, all compounds
were within the validation criteria.

All of the continuing calibration RRF values were greater than or equal to 0,05 ,

V. Blanks

Method blanks were reviewed for each matrix as applicable. No polynuclear aromatic
hydrocarbon contaminants were found in the method blanks,
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Vi. Surrogate Spikes

Surrogates were added to all samples and blanks as required by the method, All
surrogate recoveries (%R) were within QC limits.

ViI. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each
matrix as applicable, Percent recoveries (%R) and relative percent differences (RPD) were
within QC limits.

VIII. Laboratory Control Samples (LCS)

Laboratory control samples were reviewed for each matrix as applicable. Percent
recoveries (%R) were within QC limits,

iX. Regional Quality Assurance and Quality Control

Not applicable,

X. Internal Standards

All internal standard areas and retention times were within QC limits.

XI. Target Compound Identifications

All target compound identifications were within validation criteria for samples on which
a EPA Level iV review was performed. Raw data were not evaluated for the samples
reviewed by Level ILL criteria.

XII. Compound Quantitation and CRQLs

All compound quantitation and CRQLs were within validation criteria for samples on
which a EPA Level iV review was performed. Raw data were not evaluated for the
samples reviewed by Level ILL criteria,

XIII. Tentatively Identified Compounds (TICs)

Tentatively identified compounds were not reported by the laboratory.

XlV. System Performance

The system performance was within validation criteria for samples on which a EPA Level
iV review was performed, Raw data were not evaluated for the samples reviewed by
Level ILL criteria,

V:\LOGIN\BA TTELLE\PENDLE ~ 1 \ 14359N2. 834 4



XV. Overall Assessment

Data flags are summarized at the end of this report if data has been qualified.

XVi. Field Duplicates

Samples 1413-MW09 and 1413-MW09 Dup were identified as field duplicates, No
polynuclear aromatic hydrocarbons were detected in any of the samples,

XViI. Field Blanks

No field blanks were identified in this SDG.
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Camp Pendleton, CTO 102
Polynuclear Aromatic Hydrocarbons - Data Qualification Summary - SDG
BMI05102803

No Sample Data Qualified in this SDG

Camp Pendleton, CTO 102
Polynuclear Aromatic Hydrocarbons - Laboratory Blank Data Qualification Summary
- SDG BMI05102803

No Sample Data Qualified in this SDG
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Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044' (775) 355-0406 PAX' 1-800-283-1183

Battelle Memorial Institute
505 King Avenue
Columbus.OH 43201
Job#: T0102:141B

ANAL YTICAL REPORT

Attn:
Phone:
Fax:

Chris Zimmerman
(614) 424-3779
(614) 424-3667

Alpha Analytcal Number: BMI05102803-0 lA
Client 1.0. Number: 1413-MW04

Sampled: 10/27/05
Received: 10/28/05

Analyzed: l1/08/05

ND ~ Not Detected

Semivolatile Organics by GC/MS
EPA Method SW8270C

Reporting
Compound Concentration limit

1 Naphthalene NO 10 ~g/L

2 Acenaphth~ene NO 10 ~g/L

3 Acenaphtlene NO 10 ~g/L

4 Fluorene NO 10 ~g/L

5 Phenanthrene NO 1 0 ~g/L

6 Anthracene ND 10 ~g/L

7 Fluorantlene NO 10 ~g/L

8 Pyrene NO 10 ~g/L

9 Benzo(a)arthracene NO 10 fJg/L

10 Chryseie NO 10iig/L
11 Beizo(b)f1uoranthene NO lOlig/L
12 Benzo(k)f1uoranthene NO 1 0 ~g/L

13 Benzo(a)pyrene NO 10 ~g/L

14 Indeno(1,2,3-cd)pyrene NO 10 Iig/L

15 Oibenz( a,h )anthracene NO 10 ~g/L

16 Benzo(g,h ,i)peryfene NO 10 fJg/L

17 Surr: Nitrobenzene-d5 94 %REC
18 Surr: 2-Fluorobiphei~ 71 %REC
19 Surr: 4-Terphen~-d14 89 %REC

~~.d~ D~~It ~
Rcigcr L Scholl Ph.D.. 1.1Jlnloiy Din::1.1or. . Randy Gardner, Laboratory Maiiager. . W..ltcr Hinclwia.u, Quality AsllW"dJlCe Offcer

Sacramenlo. CA' (916) 366-9089 ¡La Vcgi, NY. (102) 2&1-48481 inf(l¡Ialpha.'&naLyticaLcQUl

\y", \V\q& ~

ø
11/10/05

Report Date
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Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 3S5-L044' (775) 355-0406 FAX' 1-800-283-1183

Battelle Memorial Institute
505 King Avenue
Columbus,OH 43201
Job#: TOI02: 14133

ANALYTICAL REPORT

Attn:
Phone:
Pax:

Chris Zimmerman
(614) 424-3779
(614) 424-3667

Alpha Analytcal Number: BMI05102803-02A
Client J.D. Number: 1413-MW05

Sampled: 10/27/05
Received: 10/28/05

Analyzed: 11/08/05

ND = Not Detecled

Semivolatile Organics by GC/MS
EPA Method SW8270C

Reporting

Compound Concentration Limit

1 Naphthalene NO 10 ¡JgIL

2 Acenaphthylene NO 10 ¡JgIL

3 Acenaphthene NO 10 ¡JgIL

4 Fluorene NO 10 ¡JgIL

5 Phenanthrene NO 10 ¡JgIL

6 Anthracene ND 10 ¡.giL

7 Fluoranthene ND 10 ¡JgIL

8 Pyrene NO 10 ¡JgIL

9 Benzo(a)anthracene NO 10 ¡Jg/L

10 Chryene NO 10 ¡Jg/L

11 B enzo(b )f1uoranlhene NO 10 ¡Jg/L

12 Benzo(k)f1uoranthene NO 10 ¡Jg/L

13 Benzo(a)pyrene NO 10 ¡Jg/L

14 Indeno(1,2,3-cd)pyrene NO 10 ¡Jg/L

15 Dibenz(a,h)anthracene ND 10 ¡JgIL

16 Benzo(g,h,i)perylene NO 10 ¡JgIL

17 Surr: Nitrobenzene-d5 96 %REC

18 Surr: 2-Fluorobiphenyl 67 %REC

19 Surr: 4-Terphenyl-d14 94 %REC

~~ ~-ý~~ D~~
RoRCr L. Sch.ll Ph.D., Laboratory Dirçtçi.r-o . Rady Gardner, Laboralory Ma.nager. . Wahe..Hincluai~ Quality Aswalcc Offcer

Sacniiento. CA. (916) 366-9089/La Vega NV. (702) 281-4848/ info~ha.anallic:alc~\m

\r\'' \"Y q (7 )'

ø
11/10/05

Report Date

Page I of I

9



"..... ..

.,

." i
Alpha Analytical, Inc.

255 Glendale Ave, . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044 . (775) 355-0406 FAX' 1-800-283-1183

Battelle Memorial Institute
505 Kin II Avenue
Columbus,OH 43201
Job#: TOI02:14133

ANALYTICAL REPORT

Attn:
Phone:
Fax:

Chris Zimmerman
(614) 424-3779
(614) 424-3667

Alpha Analytical Number: BMI05I02803-03A
Client Ln. Number: 1413-MW06

Sampled: 10/27/05
Received: 10/28/05

Analyzed: 11/08/05

ND = Not Detected

Semivolatile Organics by GC/MS
EPA Metod SW8270C

Reporting
Compound Concentration Limit

1 Naphthalene NO 10 i.glL

2 Acenaphthylene NO 10 i.g/L
3 Acenaphthene NO 10 i.g/L

4 Fluorene NO 10 i.9/L

5 Phenanthrene NO 10 i.g/L
6 Anthracene ND 10 i.g/L

7 Fluoranihene NO 10 i.g/L

8 Pyrene ND 1 0 i.g/L

9 Benzo(a)anthracene NO 10 i.g/L
10 Chrysene NO 10 i.g/L

11 Benzo(b )f1uoranthene NO 10 i.g/L

12 Benzo(k)f1uoranthene ND 10 i.g/L

13 Benzo(a)pyrene NO 10 i.g/L
14 Indeno(1,2,3~d)pyrene NO 10 i.g/L

15 Oibenz( a,h )anthracene ND 10 i.9/L
16 Benzo(g,h ,i)peiene NO 10 i.gJL

17 Surf: Nilrobenzen~d5 84 %REC
18 Surr: 2-Fluorobiphenyl 60 %REC
19 Surr: 4-Terphenyl-d14 81 %REC

/t¿;g-L D~~~~
Ri\~r L. Rchill1 lh.D_. Lahf\ratiif) Directii(' . Randy Gudrlci, LalK1rntClry Manager' . Wahcr llinclunaii, Quali' Assurance omc~r

Sacnunciihi, CA. (916) J66-90ll9I l.a Vcg;'1, NV' (702) 281-4lWR I inftl0)alpha-lllalyticalcoUl

\r~\'Y~ 0)"

~
11110/05

Report Date
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Alpha Analytical, Inc.
255 Glendale Ave. . Suite 2l . Sparks, Nevada 89431-5778

(775) 355-1044' (775) 355-0406 FAX' l-800-283-1183

Battelle Memorial Institute
505 King Avenue
Columbus.OH 43201
Job#: T0102:14133

ANAL YTICAL REPORT

Attn:
Phone:
Fax:

Chris Zimmerman

(614) 424-3779
(614) 424-3667

Alpha Analytical Number: BMI05102803-04A
Client I.D. Number: 1413-MW07

Sampled: 10/27/05
Received: 10/28/05

Analyzed: 11/08/05

NO = Not Detected

Semivolatile Organics by GC/MS
EPA Method SW8270C

Reporting
Compound Concentration Limit

1 Naphthalene NO 10 ¡Jg/L

2 Acenaphthylene NO 10 ¡Jg/L

3 Acenaphthene NO 10 ¡Jg/L

4 Fluorene NO 10 ¡Jg/L

5 Phenanthrene ND 10 ¡Jg/L

6 Anthracene NO 10 ¡Jg/L

7 Fluoranthene NO 10 ¡Jg/L

8 Pyrene ND . 10 ¡Jg/L

9 Benzo( a)anthracene NO 10 ¡Jg/L

10 Chryene ND 10 ¡Jg/L

11 Benzo(b)fluoranthene ND 10 ¡Jg/L

12 Benzo(k)fluoranlhene NO 10 ¡Jg/L

13 Benzo( a)pyrene ND 10 ¡Jg/L

14 Indeno(1,2,3-d)pyrene NO 10 ¡Jg/L

15 Dibenz( a,h )anthracene ND 10 ¡Jg/L

16 Benzo(g,h,i)perylene ND 10 1J9/L

17 Suer: Nilrobenzene-d5 93 %REC
18 Surr: 2-Fluorobiphenyl 73 %REC
19 Surr: 4- T erphenyl-d14 93 %REC

L7~ D~~~~
Roger L ScholI Ph.D., Laboratory Dir~ct(1r. . RAdy Gardner, LaÙOIitory Manl.gtr. . Walter Hiiiclua.i, Quality Asuomce Offca

Saciamentii, CA. (916) 366.9089/ I. Vega NV. (702) 281-4848/ ilifoi:alphaoaiialylical.com Æ!
Report Date

Page I of i
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Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044' (775) 355-0406 FAX' 1-800-283-1I83

Battelle Memorial lnstitute
505 King Avenue
Columbus, OR 4320 i
Job#: TOI02:14133

ANAL YTICAL REPORT

Attn:
Phone:
Fax:

Chris Zimmerman
(614) 424-3779
(6 i 4) 424-3667

Alpha Analytical Number: BM10510280J-05A
Client I.D. Number: 1413-MW08

Sampled; 10/27/05
Received: 10/28/05

Analyzed; 11108/05

ND = ~ot Detected

Semivolatile Organics by GC/MS
BPA Method SW8270C

Reporting

Compound Concentration Limit

1 Naphthalene NO 10 Ilg/L

2 Acenaphthylene NO 10 Ilg/L

3 Acenaphthene NO 1 0 Ilg/L

4 Fluorene NO 10 Ilg/L

5 Phenanthrene NO 10 1l9/L

6 Anthracene NO 10 Ilg/L

7 Fluoranthene NO 10 ¡.g/L

6 Pyrene ND 1 0 Ilg/L

9 Benzo(a)anthracene ND 10 Ilg/L

10 Chrysene ND 10 Ilg/L

11 Benzo(b)f1uoranthene NO 10 Ilg/L

12 Benzo(k)f1uoranthene ND 10 1l9/L

13 Benzo( a)pyrene NO 10 ¡.g/L

14 Indeno(1,2,3-cd)pyrene NO 10 ¡.g/L

15 Oibenz(a,h)anlhracene NO 10 1l9/L

16 Benzo(g,h,l)perylene NO 10 ¡.g/L

17 Surr: Nib"obenzene-d5 90 %REC

18 Surr: 2-Fluorobiphenyl 68 %REC
19 Surr: 4- T erphenyl-d14 68 %REC

~~ ßC7~~ D~~
Roger L. Schl1l1 Ph.D.. LaLiilrõt.OI) Diredi'I' . Randy Oardllec, Laboraory Manage. . Walter Hinclunau., Quali A3Ura1CC omc~r

Sacniini:itil, CA. (916) 366.90&9 I La Vega, NV. (702) 28l-4848/ iiifl'~lilllia-aualyticaLciilll ;;
Report Date

Page 1 of i
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Alpha Analytical, Inc.

255 Glendale Ave. . Suite 2 l . Sparks, Nevada 89431-5778

(775) 355-1044' (775) 355-0406 FAX' 1-800-283-LI83

Battelle Memorial Institute
505 Kin~ Avenue
Columbus,OH 43201
Job#: TOl02:14133

~.NALXTlçß,LßM'_QRT

Attn:
Phone;
Fax:

Chris Zimmerman
(614) 424-3779
(614) 424-3667

Alpha Analytical Number: BMlO5102803-06A
Client 1.0. Number: 1413-MW09

Sampled: 10/27/05
Received: 10/28/05

Analyzed: 11/08/05

Semi volatile Or~anics by GC/MS
EPA Method SW8270C

Reporting
Compound Concentration Limit

1 Naphthalene NO 20 ¡.g/L

2 Acenaphthylene NO 20 ¡.g/L

3 Acenaphlhene NO 20 ¡.g/L

4 Fluorene NO 20 ¡.g/L

5 Phenanthrene NO 20 ¡.g/L

6 Anthracene NO 20 ¡.g/L

7 Fluoranthene NO 20 ¡.g/L

8 Pyrlle NO 20 i.g/L

9 8enzo(a)anthracene NO 20 ¡.g/L

10 Chrysene NO 20 i.g/L

11 8enzo(b )fluoranthene NO 20 ¡.g/L

12 8llzo(k)fluoranthll8 NO 20 i.g/L

13 8enzo( a)pyrere NO 20 i.g/L

14 Indeno( 1.2,3-cd)pyrene NO 20 ¡.g/L

15 Oibenz(a,h)anthracene NO 20 i.g/L

16 8enzo(g,h,i)perylene NO 20 i.g/L

17 Surr: Nilrobenzene-d5 84 %REC

18 Surr; 2-Fluorobiphenyl 70 %REC

19 Surr: 4- T erphenyl-114 88 %REC

Reporlng Linuts were increased due 10 ihe hydrocarbons present in the ""mple.

NO ~ NotOelected

L7".~ D~~~~
Roger L. SchoU. Ph.D., Labon.((ll) Di:ccti.r. . Ra Gardner, Laboratory Magu. . Walter Hincluna.u. Quali ÃSUlce Offcer

Saçrlicllll, CA' (916) 366-9089/ La Veps NV. (102) 281-4848/ inft~aJha-lIalytica1c(lin
~

11/10/05

Report Dale

Page I of i
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Alpha Analytical, Inc.

255 Glendale Ave. . SuIte2l' Sparks, Nevada 89431-5778

(775) 355-1044' (775) 355-0406 FAX' l-800-283-1183

ANAL YTICAL REPORT

Battelle Memorial Institute
505 King- Avenue
Columbus,OH 43201
Job#: TO 102: 14133

Attn:
Phone:
Fax:

Chris Zimmerman
(614) 424-3779
(614) 424-3667

Alpha Analytical Number: BMI05 102803-07 A
Client LD. Number: 1413-MW09DUP

Sampled: 10/27/05
Received: 10/28/05

Analyzed: 11I08/0S

Semivolatile Org-anics by GC/MS
EPA Method SW8270C

Reporting

Compound Concentration Limit

1 Naphthalene NO 20iig/L
2 Acenaphthylene NO 20iig/L
3 Acenaphthana NO 20iig/L
4 Fluorene NO 20iig/L
5 Phenanthreoe NO 20iig/L
6 Anthracene NO 20iig/L
7 Fluoranthene NO 20iig/L
8 Pyrena NO 20 IlglL
9 Benzo(a)anthracene ND 20119/L

10 Chrysene NO 20119/L

11 Benzo(b)f1uoranllene NO 20iig/L
12 Benzok)f1uorantheoe NO 20119/L

13 Benzo( a)pyreoe ND 201l9/L

14 Indeno(l,2,3-cd)pyrena NO 20iig/L
15 Dibenz(a,h)anthracene NO 20iig/L
16 Benzo(g,h,l)peryiene NO 20iig/L

17 Surr: Nitrobenzen&-d5 85 %REC

18 Surr: 2-Fluoroblphenyl 68 %REC

19 Surr: 4- T erphenyl-d14 88 %REC

Reportng Limits were increed duc to the hydrocarons present in the sample.

ND = Not Detecled~~ L'Ý.#~ D~~ Ar
1l/101O5

Rogi=r L. SchoU. PIi.D_. Lalioratory D..tclor. . Randy Gardner, LalJl'dti1ry t-t.iagt- . Walter Hiiicluuit.u, Quali Asurace Offcer

Sacramento, CA' (916) J66.9089/La VClfdS NV. (102) 281-4848/ info~ha.arytinlcom

Report Dale

Page I of i
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LDC #: 14359B2

SDG #: BMl051 02803 

Laboratory: Alpha Analvtical. Inc.

VALIDATION COMPLETENESS WORKSHEET
Level III/IV

Date: ¡i./h.,to""

Page:-lof-l
Reviewer:~

2nd Reviewer:~
METHOD: GC/MS Polynuclear Aromatic Hydrocarbons (EPA SW 846 Method 8270C)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

0 Validalinn ArAa I I CnmmAnl~ I

i. Technical holdina times A Samolina dates: (0 Á7 /o!
II. GC/MS Instrument oerformance check A-

liI. Initial calibration A

iv. ContinuinQ calibration çi¡
V. Blanks A

VI. SurroQate soikes A

VII. Matrix soike/Matrix soike duolicates A- 1t;2?- MW()d. .. b fYllÇ Joi 7 ~
ViII. Laboratorv control samoles A J.
ix. ReQional Qualitv Assurance and Qualitv Control N

X. Internal standards l
XI. Taraet comoound identification A- Not reviewed for Level III validation.

xii. Comoound auantitation/CRQLs A. Not reviewed for Level III validation.

XIII. Teiitatively identified compounds (TICs) N Not reviewed for Level III validation.

xiv. System performance A Not reviewed for Level III validation.

XV. Overall assessment of data It

XVI. Field duplicates ND p -
G i 7-

XVII. Field blanks ~

Note: A = Acceptable
N = Not provided/applicable
SW = See worksheet

NO = No compounds detected
R = Rinsate
FB = Field blank

o = Duplicate

TB = Trip blank
EB = Equipment blank

Validated Samples: ** Indicates sample underwent Level IV validation
\1, tA +l r'

1 1413-MW04 11 21 31

2 1413-MW05** 12 22 32

3 1413-MW06 13 23 33

4 1413-MW07 14 24 34

5 1413-MW08 15 25 35

6 1413-MW09 I 16 26 36
,

7 1413-MW09 Duo 17 27 37..
MPi/k 1'14-)78 18 28 38

9 19 29 39

10 20 30 40

d
I

14359B2W.wpd



LDC#:
SDG#:

if1Ç" ßy
~M-i os 10 ~~~

VALIDATION FINDINGS CHECKLIST Page:-iof .y

Reviewer: -l
2nd Reviewer:+,

Method: Semivolatiles EPA SW 846 Method 8270C

Did the laborato ?
Were all percent relative standard deviations (%RSD) and relative response factors../

RRF within method criteria for all CCCs and SPCCs? /
Was a curve fit used for evaluation?

Did the initial calibration meet the curve fi acce' tance criteria of;: 0.990?

Were all percent relative standard deviations (%RSD) .: 30% and relative response
factors RRF ;: 0.05?

Was a continuing calibration standard analyzed at least once every 12 hours for
each instrument? ' . . /"

/'Were all percent diferences (%0) and relative responsE¡ factors (RRF) 'lthin
method criteria for all CCCs and SPCCs? ' .

Were all percent difference (%0) .: 25% and relative response factors (RRF) ~
0.05?

.1'

Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each
matrix in this SDG? If no, indicate which matrix does not have an associated
MlS/MSD. Soil / Water. . , ,

Was an LCS anal ed for this SDG?

SVOA-SW..2.wp(,version 2.0



LpC #:--?~ ß Y
SOG #:-- 1/"( D~ /0 n()~

VALIDATION FINDINGS CHECKLIST Page: Yof-l
Reviewer: ..

2nd Reviewer: ~__

Validation Area Yes No NA/' Findln slComments

Was an LCS anal ed er extraction batch?

Were the LCS percent recoveries (%R) and relative percent difference (RPD).within
the QC limits?

Were the major ions (:; 10 percent relative intensity) in the reference spectrm
evaluated in sample spectrum?

Were relative intensities of the major ions within ~ 20% between the sample and the
reference spectra?

Did the raw data indicate that the laboratory performed a library search for all
required peaks in the chromatograms (samples and blanks)? '

Field, blanks were identified in this SDG.

SVOA-SW_2.wpd yersion 2.0
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LOG #: t f'JÇ1. ø V

SOG #: tJ1lrO~/Ol9D?-
V~lIDATION FINDINGS WORKSHEET

Initial. Calibration Calculation Verification
Page:-lof-l

Reviewer: ~
2nd Reviewer: q.

METHOD: GC/MS BNA -tEPA SW 846 ~ethod 827°)-

The Relative Response Factor (RRF), average RRF, and percent relative standard deviation (%RSO) were recalculated for the compounds Identifed below usIng the
following calculations: .

RRf_ = (A.(CIo)/(AIo)(Col
average RRF = sum of the RRFs/number of standards
%RSD = 100 * (SIX

Ax .. Area ~ compound,
C. .. Concenrl!on of compoun!
S .. Standard devIatIon of the R~s,

A. - Are. ci iisoclid Internal stdard
c. - Con..itndlon of Internal standard

X .. Mean of the RRFs

I ReÐorted , Recalculated , ReDorted . R..lculated ReDorted Recalculated-

.- Calibration - RRF RRF Average RRF Average RRt: %RSO %RSO# Standard 10 Date CompOund (Reference Internl Standard) . ( 10 : at ( ~ sid) (lnlUl) (Inldal)- -
1 UA& - Phen (1 li lolliM stard) .-4Jl~ ¡;r .-

n. tf74 Ð, 174- i.o1f 1.0 l- y. g i., yNiien (2n InlirniihllarB/d)
- - Auo_ (3d Iniimiit stanard) r. "1./ . t. "i i1 1.;1 q f'~1q 'ho 4-0.

p", ,led .oropll (4th Inter 8ldBd)
Ll iA - .7. o It q . 1.011 t I~ J.l~ ~(., s. ,

- B1ii~"",¥h"lN"ii8l. (Sth Iner 8ld) "D D , ,~/4 r.2-4 i. 'Y~J- J,i.~v ').. tr ~.o
Be(a'iÎii. 18th Inern. iicf 1. ilf~ 1 . 'V, " r '-"', ,. .2.17 '2. .? 1- ,j

-Pen (1 st lnlemii iiiidB/d) , .2 -

-

Niiphthiiiiii (2nd Intemii iianiid)

Auoriiii (3rd Internii stiiB/d)

Piiliioropiiol (4th lolliM iiiiard) -.
-

B111(2-ehe)P.lhat. (Sth Inem 8Id)- -
. - .

--
-Be(a "6t In 8Idi- -

--
-

..
P1ii (1 li InterM iiiiB/d)3 -- . --

-
Niiii_ (2nJner iid) .

-
Auo_ (3d lnter iid) . -

"- - - . .-
Peorop (411 ln~ ~d) -- . - . . -
B18(2..l-)phat.(5th in std)

,.
BelIpy- (6t Iner__d)

Comments: Refer to Initial Calibratlonflndln s worksheet for list ofrecalculated results. .. _

INICLC.2S



LOC #: - /4-3tr ~ v .

SOG .#:f;rM()ÇID~;~ .

VALIDATION FINDlNGS WORKSHEET
Continuing Cãllbratlon Results Verification'

Page:-iof-l
Reviewer: Cl

2nd Reviewer: ~

METHOD: GC/MS BNA (EPA SW 846 Method .8270) 0

Th~ percent dlfere;"ce (%q) of the Init calbration avlfgé Relatl Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the

conipo_unds Identied below using the followng çaculatlon:

% Diference" 100. (ave. RRF - RRF)/ave. RRF

RRF = (AJ(Clil/(A¡J(CJ

# Standard ID

Calll)ratlon
Date --

1 l) ~ IJ OOg 0 ~o n £ 1. Á,r" .

2- OS;"D~D~ HIi¡ I~-r

3

Where: - /le. RR .. InIU calbrid average RRF

RRF .. couIng clllbr8lon nR
A. - Area of compoud, A. - Area of assocllIed Inemll stdlld-
O. .. Ooncentr8l0n of compoun~. Oil - Ooncentrlllo of lntemll standard

Compound (Reference Internal
Standard

Pher (1 at Intem. atiiiid) .

NBJ- (2 Inem iid)
Auò_ (3d Inem iid) -

Peroroj (4lh lnlm ald)
Bl8(2-ehø)phlhii (5lh lnim et-id)
RRnta\bVeñ 16lh Inlm etiiiid\

Phen (1 at Internii 81mBId)

Napalen (2nd Inllini 8lard)

Auorene (3rd Inliial ataniid)

PlRIiWl BI',J ,iud (4th Inlwnel iid) IA lA

1i8l2I1It'JIl_~,1)Jlld"'iØll (5th Intem st~O

BeolR\bVene 16lh Inlørni atiitl

Phenol (1 sl Interni std)

Niiiien (2n-Intim 8Iiiiid)

- Aucen (3d Intiini ~iid)

penoropen (.lh Inem iiiid)
B111(2-ehe)phiie (5lh iiii at-id)

Ben(a)py_ (6lh InIr iid)

AVllrage RRF-

(Inkliil)

1. c.,

,. ~7li

f 1 i2-
l~')-;(, "

1. ).1"1

i. ;,:z _

1.~7 i _

f. / ¿. '1

.r.;i ~k
o r. ;i7~. .

- .

Reported I Reclculated \\ Reported I Recalculated ,-
RRF RRF %0 %0

(00) (OC) :

1Lc n-rll'o, 1.
:

;o 1
-

.. _n. -' ~~Q' vv .. n ,-J ~t? )
l- ./'-

~1i4~
\

. à. 'i.b4J
1'1od
. i. ~ l-,3
! .~ b.2
( . :i~S?

~
"Vrfjl~

i

s:. 1, ~. ':.,
~ .2
S.~
;: .k
~.7)

~

Comments: Refer toContinulna Calibration findlnas worksheèt for list of Qualffcations and asociated samDles when reDorted results do not aaree within 10.0% of the
recalculated results.

AJI~'..t.. I\l.



VALIDATION FINDINGS WORKSHEET
SurroQate Results Verification

METHOD: GClMS Semivolatiles (EPA SW'846 Method 8270), i
Page:-- of-i

Reviewer: f
2nd reviewer:

LDC #: I L)¡f7 ~ y ,
SDG #: f;Mr or/!) ~ò~

The percent recoveries (%R) of surrogates were recalculated for the compounds identied below using the following calculaton:
i

% Recovery: SF/SS * 100
Where: SF = Surrogate Found

SS = Surrogate Spikep i

Sample 10' :I i-. i

!
Percent Percent

Surrogate Surrogate Recovery Recovery Percnt

Spiked Found ~eported Recalculated Diference

Nitobenzene- I' iu ~t.&" ~, C, , ,.
T

(lJi'l ~
(,1

2-Frpbiphenyl
~ 7

Terphenyl14 F q? ,8(, ei+ q'l ,/
.

Phnol-
2..rophnol ' .

2,4,6- Trimophenol
' .

2.ohIropheno1-

1,2-Dlclorobenzene i
i

Percent Percnt

Surrogate Surrgate Recovery Recovery Percent

..
Spiked Found Reportd Recalculated Diference

"

Nltobenzene
"

.

2-Froblpheny ,
., ,, .

i

Terpheny14 i

Phnol- ,

2-Fluorophenol
,

2,4,6- Trlbromophenol

i
l

'2.ohlorophenol- i ,

1,2-Diclorobenzene

"

Ssmple ID:

,
.

Percent '
, Percent

. . sur~gate Surrgate Recovery . Recovery Percnt

i Spiked F~nd Reported Recalculated Diference

Nitobenzene-
i

\

i

2-Fluoroblphenyl
i

Terphenyl14
,

Phenol-d5
, i

i
.

2-Fluorophenol
i , .

,

2~4.6- Tribromophenol ,
,

I

, "

2oChlorophenol-d4
i

1,2-0ichlorobenzene-4

SsmplelO'

8URRCALC.2S



LOC#: 14lšl- k")
SOG #: ~M i oi;ioig()3

VALIDATION -FINDINGS WORKSHEET
Matrix Spike/Matrix. Spike Duplicates Results Verification

Page:-lof-+
Reviewer:. ()

2nd RevIewer: q-

METHOD: GC/MS BNA_(EPA SW 846 Method 8270) . .
The percent recoveries (%R) and Relative Percent Diference (RPD) of the matrix spike ând matrix spike duplicate were recalculated for the compounds Identified
below using the following calculation:

% Recovery = 100. (SSC - SC)/SA Where: SSC = Spiked sample concentration
SA = Spike added

SC = Sample concentatlon

RPD = I MS - MSD I · ?!(MS + MSD)

MS/MSO samples: t5:~?_ /lwø4- ~¡fSD

MS = Matrix spike percent recovery MSD = Matrix spIke duplicate percent recovery

-

Spike Sample Spiked Sample Matrix Spike Matrix SDlke DUDlicate MS/MSDAdded Concentration Concentration -Compound
-

( \Ml ) ( "' /i ) ( ) Percent Recovery Percent Recovery RPD

l.tlml~W&1~tl1rld¡ MS MSD u_
MSD I -R.Dorted Ree.lc. R.Dorted R.calc. Reported Recalculated

Phenol

2-Chlorophenol -

1,4-Dichlorobenzene

N-Nltròsò-di-n-propylamne

1.2.4-Trichlorobenzene -

4-Chloro-3-methylphenol

Acenaphthene IbO \01 - 0 7(, go.~ 7i 7(, gi B¡ G,V
~. /

4-Nitrophenol -

2,4-Dliiltrotoluenè - -
- -

-
Pentachlorophenol

(~ t# -

èJ 10.4- - - -1~,~
lOt fol. &t f ~4 (õ. 1-

I

Pyene I 10, ~

Comments: Refer to Matrix Spike/Matrix SpIke Duplicates f1ndinas worksheet for list of auallflcatlons and asociated samples when reDorted results do not aaree within10.0% of the recalculated results. . . :.: . .

MSDCLC.2S



LOC#: '1?~ tv VALIDATION FINDINGS WORKSHEET
SOG #: t'A1'to~(~vi&~ Laboratory Control Sample/Laboratory Control Sample Duplicates. Results Verification

.. Page:-iof~
Reviewer: \J /'

2nd Reviewer:--

METHOD: GC/MS BNA (EPA SW 846 Method 8270)

The percent recoveries - (%R) and Relative Percent Oifferente (RPO) of the laboratory control .sample and laboratory control sample duplicate were recalculated for
the compounds identified below using the following calculation:

% Recovery = 100 * . (Se/SA Where: sse _= Spike concentration
SA = S~lke added

RPD = I .Les - LeSD I * 2/(LeS + LeSD) Les = Laboratory control sample percent recovery LeSD = Laboratory control sample duplicate percent recovery

_ LCS/LCSD sampl_es: ia I? -3/7

-

I 1

SpIke Spike LeS . 
LCSO LCS/LCSO

Added
- - _ ConcentratIon

. C~mj:ound ( \\ IL ) ( It' ~) Percent Recovery Percent Recovery RPO

~i~~¡~~~m~tt..

.. .

-I I II I II I Recalculated I.. Les - LCSO LCS LCSD Reported Recalc. Reported Recalc. Reported-
-

Phenol -
2-Chlorophenol'

1,4-Dichlorobenzene

N-Nitroso-di-n-propylamlne
- -

1.2.4-Trichlorobehzene
- -

- -- - -. - - . --
4-Chloro-3-methyl phenol - - - - -

- - ,

øt?.çAcenaphthene - , O' - lJ A- N It 4.:,S" ~ Q, r-

4~Nitrophenol
-

--
2,4-DlnÎtrotoluene -

Pentachlorophenol .

I Pyrene (11 Wit . i t 11 i ~ i li i il1 c: i
..

. iI

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample DUDlicates findinas worksheetfor list of aualifications and associated samples when reported
results do not aaree within 10.0% of the recalculated result.. .

I "'~f"''' nt!



LOC' #: 14- 'a'(. B")

SDG #~/Ðn6?
VALIDATION FINDINGS WORKSHEET

Sample Calculation VerificatiC?n

Page:--of-l
Reviewer: . lf

2nd reviewer:

tdETHOD: GC/MS BNA (EPA SW846 Method 8270)

y ~ . Were all reported results recalculated and verifed for all level 

iV samples?

~ Were all recaJculated results for detected taget compounds agree within 10.0% of the reported results?

Conentniton .. (A-l0.1 N.ltDFH2.0)
i Exple:

(A(RNJNJ(%S)
A. .. Area ai th chAacis io (EICP) for th

Sample 1.0. . .Ap : , ,

comnd to be meurec i

A. ... Area ai th chit io (EICP) for the apeeific
I

im .ill
I. i= Am ai inlRl!d eddec in naram

Coe. .. ( H II II )(

(n¡)
( )( )( )( )( )

V. .. Volum or weight ai uile exac In mIlUiten (mI)
or grll (g). .

I

;. Vi .. Volum ai exaclnecln m1rolit.~ (ui)
..

i

. Vi - VoIùm alth conenllec exac in mirolit-r (ui
,

. Of .. . CUut FII.
~ .. Per .oIld., epplJcle to .0i an .oIld maes

on.
2.0 .. Facor ai 2 to acou for GPC cleap

i

i
Reported Calculete ,

ConcntraÜOn Concntr~1I

# Sampl. ID
Compound . .( ) ( ) . QuallflcUon

"

:

.,

i

. ,

I
, ' -.1

. ,

, "
I ,

I
:

i

I

i

,

.
I'

i

.

,

,

I

,
.,

I
' ,

,
,

,.
,

I .
I

,

I

" ,
I

.
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LDC Report# 14359B4

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Camp Pendleton, CTO 102

Collection Date: October 27, 2005

LDC Report Date: December 13, 2005

Matrix: Water

Parameters: Lead & Dissolved Manganese

Validation Level: EPA Level ILL & IV

Laboratory: Alpha Analytical, Inc,

Sample Delivery Group (SDG): BMl05102803

Sample Identification

1413-MW04
1413-MW05**
1413-MW06
1413-MW07
1413-MW08
1413-MW09
1413-MW09 Dup
1413-MW04F
1413-MW05F**
1413-MW06F
1413-MW07F
1413-MW08F
1413-MW09F
1413-MW09 DupF

Sample IDs ending in lip were analyzed for dissolved manganese.
**Indicates sample underwent EPA Level iV review

V:\LOGIN\8ATTELLE\PENDLE ~ 1 \ 1435984.834 1



Introduction

This data review covers 14 water samples listed on the cover sheet including dilutions
and reanalysis as applicable. The analyses were per EPA SW 846 Method 6020 for
Lead & Dissolved Manganese,

This review follows a modified outline of the USEPA Contract Laboratory Program
National Functional Guidelines for Inorganic Data Review (October 2004) as there are
no current guidelines for the methods stated above.

A qualification summary table is provided at the end of this report if data has been
qualified, Flags are classified a P (protocol) or A (advisory) to indicate whether the
flag is due to a laboratory deviation from a specified protocol or is of technical

advisory nature.

Blanks are summarized in Section IIi.

Field duplicates are summarized in Section XIIi.

Samples indicated by a double asterisk on the front cover underwent a EPA Level iV
review, A EPA Level ILL review was performed on all of the other samples. Raw data
were not evaluated for the samples reviewed by Level ILL criteria since this review is
based on QC data.

The following are definitions of the data qualifiers:

U Indicates the compound or analyte was analyzed for but not detected at or above
the stated limit.

J Indicates an estimated value,

R Quality control indicates the data is not usable,

N Presumptive evidence of presence of the constituent.

UJ Indicates the compound or analyte was analyzed for but not detected, The sample
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation,

None Indicates the data was not significantly impacted by the finding, therefore
qualification was not required.

V:\LOGIN\8A TTELLE\PENDLE ~ 1 \1435984.834 2



i. Technical Holding Times

All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All
cooler temperatures met validation criteria.

II. Calibration

An initial calibration was performed,

The frequency and analysis criteria of the initial calibration verification (ICV) and
continuing calibration verification (CCV) were met.

III. Blanks

Method blanks were reviewed for each matrix as applicable.

Data qualification by the initial, continuing and preparation blanks (ICB/CCB/PBs) was
based on the maximum contaminant concentration in the ICB/CCB/PBs in the analysis
of each analyte. No contaminant concentrations were found in the initial, continuing and
preparation blanks,

IV. ICP Interference Check Sample (ICS) Analysis

The frequency of analysis was met.

The criteria for analysis were met.

V. Matrix Spike Analysis

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each
matrix as applicable, Percent recoveries (%R) and relative percent differences (RPD) were
within QC limits.

VI. Duplicate Sample Analysis

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable,

VII. Laboratory Control Samples (LCS)

Laboratory control samples were reviewed for each matrix as applicable. Percent
recoveries (%R) were within QC limits.

V:\LOGIN\8A TTELLE\PENDLE ~ 1 \ 1435984.834 3



VIII. Internal Standards

All internal standard percent recoveries (%R) were within QC limits for samples on which
a EPA Level iV review was performed. Raw data were not evaluated for the samples
reviewed by Level ILL criteria.

IX. Furnace Atomic Absorption QC

Graphite furnace atomic absorption was not utilized in this SDG,

X. ICP Serial Dilution

ICP serial dilution was not performed by the laboratory,

Xl. Sample Result Verification

All sample result verifications met validation criteria for samples on which a EPA Level
IV review was performed. Raw data were not evaluated for the samples reviewed by
Level III criteria.

Xli. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified,

XIIi. Field Duplicates

Samples 1413-MW09 and 1413-MW09 Dup and samples 1413-MW09F and 1413-MW09
DupF were identified as field duplicates, No contaminant concentrations were detected
in any of the samples with the following exceptions:

Concentration (maIL)

Analyte 1413-MW09F
I

1413-MW09 DupF RPD

I Manganese I

0.55

1

0.40

I

32

I

XiV. Field Blanks

No field blanks were identified in this SDG.

V:\LOGIN\8ATTELLE\PENDLE ~ 1 \ 1435984.834 4



Camp Pendleton, CTO 102
Lead & Dissolved Manganese - Data Qualification Summary - SDG BMI05102803

No Sample Data Qualified in this SDG

Camp Pendleton, CTO 102
Lead & Dissolved Manganese - Laboratory Blank Data Qualiication Summary - SDG
BMI05102803

No Sample Data Qualified in this SDG

V:\LOGIN\8ATTELLE\PENDLE ~ 1\ 1435984.834 5



" Alpha Analytical~ Inc.
255 Glendale Ave. . Suite 2 i . Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

Battelle Memorial Institute
505 King Avenue
Columbus, OH 43201

ANAL YTICAL REPORT

Attn: Chrs Zimmerman
Phone: (614) 424-3779
Fax: (614) 424-3667

Date Received: lO/28/05

Job#: TOlO2:14133

Metals by ICPMS

EPA Method SW6020

ND

..._._-_.._--_._-

Reporting Date Date

Limit Sampled Analyzed

0.0050 mglL 10/27/05 11/04/05

0.0050 inglL LO/27/05 11/04/05

0.0050 mg/L 10/27/05 11/04/05

0.0050 mglL 10/27/05 1 t104/05

0.0050 mg/L 10/27/05 11/04/05

0.0050 mg/L 10/27/05 I t104/05

0,0050 mg/L 10/27/05 11/04/05

Parameter

Client ID : I 413-MW04

lab ID : BMlO5J02803-01A Lead (Pb)

Client ID : 1413-MWOS

lab ID : BM105 J 02803 -02A Led (Pb)

ClieitlD: 1413-MW06

lab ID : BMI05102803-03A Lead (Pb)

Client 10 : 141J-MW07

lab lD : BMI05102803-04A Led (Pb)

Client ID : 1413-MW08

labID: BM10510280J-05A Led (Pb)

ClientlD: 1413-MW09

lab 10 : BM105102803-06A Led (Pb)

Client ID : 1413-MW09DUP

Lab ID: BMI05I0280J-07A Led (Pb)

Concentration

ND

ND

NO

ND

NO

ND

NO = Not Detected~~ ~7'g~ D~~
Roga L. Scholl Ph.D., l.i-atory Direcor. . Ray Gudia. Larary MAager. . Waler Hinbm Qualty Asane Offcer

Sacomcnto. CA . (916) 366-9089/ i. Vega, NV . (702) 281-4848! ino(ial.-analical.com a.
11/10/05

Report Date

TOI02:l4133 /
\v. Yi vA Oi0 i.

Page 1 of 1
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" Alpha Analytical, Inc.
255 Glendale Ave. . Suite 2l . Sparks, Nevada 89431-5778

(775) 355-1044 . (775) 355-0406 FAX, 1-800-283-ll83

ANAL YTICAL REPORT

Battelle Memorial Institute
505 King Avenue
Columbus,OH 43201

Attn; Chrs Zimmerman

Phone: (614) 424-3779
Fax: (614) 424-3667

Date Received: 10/28/05

Job#: TO 102: 14133

Dissolved Metals by ICPMS

EPA Method SW6020

Parameter Concentration Reporting Date Date

Limit Sampled Analyzed

Client ID : 1413-MW04

Lab ID : BM105102803-01A Manganese (Mn). Dissolved 0.13 0.0050 mglL 10/27/05 1 i 104105

Client ID : 1413-MWOS

Lab ID: BM105102803-02A Manganese (Mn), Disslved 0.33 0.0050 mglL 10/27/05 11/04/05

Client ID : 1413-MW06

Lab ID : BMlO5102803-03A Manganese (Mn), Dissolved 0.084 0.0050 mglL 10/27105 11/04/05

Client ID : 1413-MW07

lab ID: BMI05102803-04A Manganese (Mn), Dissolved 0.41 0.0050 mglL 10/27/05 11/04105

Client ID : 1413-MW08

Lab ID : BM10510280J-05A Manganese (Mn), Dissolved 0.44 0.0050 mglL 10/27/05 11/08105

Client ID : 1413-MW09

Lab ID : BM105102803-06A Manganese (Mn), Dissolved 0.55 0.0050 mglL 10/27/05 11/04105

Client ID : 1413-MW09DUP

Lab ID : BMIOSI 02803-07 A Manganese (Mn), Dissolved 0.40 0.0050 mg/L 10/27/05 11104/05

~ ~.n /í?~~ ,C~~
Roga L. Scholl Ph.D.. Laboratory Direcor. . Randy Gardn. 1.raiory Maager. . Waler Hichm Qualty Asruance Offcer

Sacam..'o, CA' (916) 366-9089/ La Vegas. NY. (702) 28 1-484g / info(ialph.-aica.com

i íÍ-o/05

Report Date

TO 102: 14133
/

\s'l ,-A qO\

Page 1 of 1
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LDC #: 1435984

SDG #: 8MI05102803
Laboratory: Alpha AnalyticaL. Inc.

VALIDATION COMPLETENESS WORKSHEET
Level Ill/iv

Date: 1;;-13-05
Page:-lof /

Reviewer: M&
2nd Reviewer: ~

METHOD: Lead & Dissolved Manganese (EPA SW 846 Method 6020)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

ArA=i

i. Technical holdini: times A Samplini: dates: IO-97-0r
II. Calibration A

III. Blanks A

iv. ICP Interference Check Sample (ICS) Analysis A
v. Matrix Spike Analysis A M~ !M/V ( f'(G: ßMrQ"fc)J~01 ßMro5'/o~íao )

VI. Duplicate Sample Analysis N

VII. Laboratory Control Samples (LCS) A i.cç
VII. Internal Standard (ICP-MS) A

IX. Furnace Atomic Absorption QC N ,Jot vt; 1;z.J
x. ICP Serial Dilution r- No t pe~ .toV"~
XI. Sample Result Verification A Not reviewed for Level III validation.

XII. Overall Assessment of Data A

XIII. Field Duplicates Sv. 'D "; r:.. 1 .. D::l3+/Y
xiv. Field Blanks N

Note: A = Acceptable
N = Not provided/applicable
SW = See worksheet

li = ND = No compounds detected
R = Rinsate

FB = Field blank

D = Duplicate
TB = Trip blank
EB = Equipment blank

Validated simpies: ** Indicates sample underwent Level IV validation
Oi I w~~ev

1 \ 1413-MW04 11 1413-MW07F 21 31

2 I 1413-MW05** 12 1413-MW08F 22 32

3
I

1413-MW06 13 1413-MW09F 23 33

4 I 1413-MW07 14 1413-MW09 DupF 24 34

5 I 1413-MW08 15 I lß wI 25 35

6
I

1413-MW09 16 ? PßV'd 26 36
I

7 1413-MW09 Dup 17 27 37

8 1413-MW04F 18 28 38

9 1413-MW05F** 19 29 39

10 1413-MW06F 20 30 40

Notes: Samples appended with "F" were analyzed for Dissolved ManQanese

14359B4W.wpd



LDC#:
SDG#:

1'11i;Q ßt.

13,..: C) 'i1 Odeo)
VALIDATION FINDlNCSSCHECKLlST, i Page:' I of-.

Reviewer~~
2nd Reviewer: . '

l
Method:Metals (EPA SW 84E¡ Method 6010/7000/6020)

Were the ro er number of standards used?'

Were all initial and continuing cilibration verication %Rs wihin the 90-110% (80-
120% ror mereur iiid 65-115% rur G¡mide QC limil"?

Were a matrx spike (MS) and duplicate (DUP) analyzed for each matri in this
SDG?lf no, Indicate which matrix does not have an associated MSIMSD or
MS/DUP. Soil/ Water.

Were the MSIMSD percent recoveries (%R) and the relative percent diferences
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike
concentration b a factor of 4 or more, no action was taken.

Were the MSIMSD or duplicae relative percent diferences (RPD) ~ 20% for
waters and ~ 35% for soil samples? A control limit of +/- RL(+/-2X RL for soil) was
used for samples that were ~ 5X the RL, including when only one of the duplicate
sam Ie values were -c 5X the RL.

Was an LCS ana Ized for this SDG?

Was an LCS anal ed er extraction batch?

Were the LCS percent recoveries (%R) and relative percent diference (RPD)
within the 80-120% QC limits for water samples and laboratory established QC
limit for "oU,,?

For sample concentrations" RL, are applicable duplicate injection RSD values -c
20%? Level IV onl

MET-SW.IV version 1.0



"

LDC#: fi(3ç'fßt.
SDG #: ßM.'i:(4)fC;:003

VALIDATION FINDINGS CHECKLIST Page: ;;of~
Reviewer~

2nd Reviewer: \-'1
"

MET-SW.Nversion 1.0



. LOC #: , Lf '1 Slßt.
SDG#: ßMIot;Il.~~03

VALIDATION FINDINGS WORKSHE,ET
Sample Specific Element Reference

Page:-lofi-
Reviewer: t"ç-

2nd reviewer:~

All circled elements are applicale to each sample.

..

SamDlo ID Matri I Taro8t AnalVt~lJst ITAlt , '.'

I ~( vJ AI, Sb, As, Sa, Be, 'Cd, Ca, Cr, Co, Cu, Fe,tiMg, Mri, Hg,'Ni,.K. 'Se,'Ag, Na, n, V, In, ~o, B, Si, CN',

e -) l~ l AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, pu, Fe, Pb,. Mg,~Hg, Ni, K,' Sa; Ag; Nil TI,'V, In, Mo, B, Si,CN',i , . . '..
AI, Sb, As, ~a, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni;"K, Se,.Ag, Na, TI, V, Zn, Mo, B, Si, CN',

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb,.Mg, Mn,.Hg, NI; K, SQ, Ag, Na, n, V, 21, Mo, B, Si, CN',

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn: Hg, Ni, K, Se, Ag, Na, TI, V, Zn, Mo, B,' Si, CN',

AI, Sb', As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg; Mn,;Hg, Ni,'K, Se, Ag, Na, TI, V, Zn, Mo, B, Si, CN",'

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn; Hg, Ni, K, Se, Ag, Na, TI, V, In, Mo, B, Si, CN',

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, cu. Fe, Pb, Mg, Mn, Hg, Ni; K. Se.Ag. Na, n, V. Zn, Mo, B, Si. CN". -
AI, Sb, As, Ba, Be, Cd, Ca, Cr, CO, Cu, Fe, Pb., Mg, Mo, Hg, NI,K, Se, Ag, Na, TI, V, Zn, Mo, B, Si, CN',

AI, Sb, As, 88, Be, Cd, Ca, Cr, Co, Cu, Fe. Pb, Mg, Mn. Hg, Ni, K; Se. Ag. Na. 11 V, Zn. Mo. B. Si. CN",

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Àg, Na, TI, V, Zn, Mo, B, SI, CN',

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, TI, V, Zn, Mo, B, SI, CN",

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu," fe; Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, TI, V, Zn, Mo, B, Si,CN',

AI, Sb, As, Sa, Be, Cd,Ca, Cr. Co, Cu. Fe, Pb, Ma, Mn. Ha. Hi. K. Se. Ag. Na, TI, V, Zn, Mo, B, Si, CN",

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, TI, V, Zn, Mo, B, SI, CN",

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, TI, V, Zn, Mo, B, SI,CN",

AI, Sb,Ås, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, TI, V, Zn, Mo, B, SI, CN',

AI, Sb, As," Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, NI, K, Se, Ag, Na, TI, V, Zn, Mo, 8, SI, CN',

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, NI, K, Se, Ag, Na, TI, V, Zn, Mo, 8, Si, CN',

AI, Sb,As, 8a, Be, Cd, Ca, Cr,Co, Cu, Fe, Pb, Mg, Mn, Hg,Ni, K, Se, Ag, Na, TI, V, Zn, Mo, 8, Si, CN',

AI, Sb.,As,8a,8e,Cd, Ca, Cr, Co, CU,Fe, Pb,Mg, Mn, Hg, NI,K, Se, Ag, Na, TI, V, In, Mo, 8, Si, CN',

AI, Sb, As, 8a, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, TI, V, Zn, Mo, B, SI, CN',

AI, Sb, As, 8a, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, TI, V, Zn, Mo, 8, Si, CN',

AI, Sb, As, 8a, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, NI, K, Se, Ag, Na, TI, V, Zn, Mo, B, SI, CN",

AI, Sb, As, Ba, 8e, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, TI, V, Zn, Mo, 8, Si, CN',

Analvsls Method .

ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, NI, K, Se, Ag, Na, TI, V, Zn, Mo, B, Si, CN",

ICP Trace AI, Sb, As, Ba, 8e, Cd, Ca,Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Nii K, Se, Ag, Na, TI, V, Zn, Mo, 8, Si, CN',

ICP-MS Lo AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe,~ Mg,~Hg, Ni, K, Se, Ag, Na, TI, V, Zn, Mo, B, Si, CN',

GFAA AI, Sb As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mn Mn, Ha, Ni, K Se Aa. Na, TI, V. Zn Mo B Si, CN",

Comments: Mercurv bv CVAA if performed

ElMENTS.4



LDC #: I W35"9 B 'Í
SDG #: ß.l-SO¡; to.;eo'3

VALIDATION FINDINGS WORKSHEET
Field Duplicates

Page:-iof-i
Reviewer: H G-

2nd reviewer: ~
METHOD: Trace Metals (EPA SW 846 Method 6010/7000)

&IN N/A

(1 N N/A

Were field duplicate pairs identified in this SDG?
Were target analytes detected in the field duplicate pairs?

Concentration V\ ~ I '- \

Analyte 1'3 /4 RPD (LImits) Difference (Limits) Qualifications

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese O.5r; O. LID 3~
Mercury

Nickel

Potassium

Selenium

Silver

Sodium

Thallum

Vanadium

Zinc

Cyanide

Boron

Molybdenum

Strontium

Silicon

Notes:

FLDUP.4S2



LDC #: /4 ~i:q ß 4

SDG #: ß"" i O~ IO~803
VALIDATION FINDINGS WORKSHEET

Initial and Continuing Calibration Calculation Verification Page:-lof-l
Reviewer: ~G

2nd Reviewer: f. '1

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000)

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula:

%R = Found x 100
True

Where, Found = concentrtion (In ug/L) of each analyte measured In the analysis of the ICV or CCV solutIon
True = concentrtion (In ug/L) of each analyt In the ICV or CCV source

.
~ ~

AcceptableStandard ID Type of Analysis Element Found (ug/L) True (ug/L) %R %R (Y/N)
ICP (Inital calibration)

GFAA (Initial calibration)

CVAA (InitIal calibration)

ICP (Continuing calibration)

GFAA (Continuing calibration)

CVAA (Contlnuing calibration)

/l ,~ ICP/MS (Inital calibration) 50.dO l'ot
yreV Pb 5/.0£ 10;) rlf2ø" le

, 113
ICP/MS (Continuing callbatlon) 80.00 lCcv II t\1I 81.1(0 /01 I () ,

Comments: Refer to Calibration Verification findinos worksheet for list of Qualifications and associated samples when reported results do not aoree within 10.0% of the
recalculated results.

CALCLC.4SW



LOC #: It. '3çQßy
SOG #: a""ro5"loJ803

VALIDATION FINDINGS WORKSHEET
Level IV Recalculation Worksheet

Page:-- of-L
Reviewer: M&

2nd Reviewer: ~

METHOD: Trace Metals (EPA SW 846 Method 6010/7000)

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the fdlowing formula:

%R = Found x 100
True

Where, Found = Concentration of each analyte measured in the analysis of the sample, For the matrx spike calculation,
Found = SSR (spiked sample result) - SR (sample result).

True = Concentration of each analyte in the source.

A sample and duplicate relative percent difference (RPO) was recalculated using the following formula:

RPO = 15-01 x 100
(5+0)/2

Where, S = Original sample concentrtion
D = Duplicate sample concentration

An ICP serial dilution percent difference (%0) was recalculated using the following formula:

%D = !I-SDRI x 100
I

Where, I = Initial Sample Result (mglL)
SDR = Seral Dilution Result (mglL) (Instrment Reading x 5)

Found' S II True I D I SDR (units) Acceptable
Sample 10 Type of Analysis Element (units) %R/RPO/%D %R/RPD/%D (Y/N)

00103

~ñk)
~ iAQ't

:r Cs A1?

ICP interference check Mo' dOL( . ~D ¿) . ù'O (lLa i r. JO;; oI~.,..eJ Y
000,-,

(, ti)LCS Laboratory centrol sample
Pb O. ;)bd1 (~Õ rL O.~5 JO~ (05'

I l)jf3 - l' WÒlr
Matrx spike (SSR-SR)

(M~() (~Ô IJMol O.OS"J'C) o . 0;; 103 (0)MS
07 Duplicate

Pb O. ;)101 (vi (L) (., 1'-)
;; .014IS/;h1rl~ o .J€.LfOj :J.O"'f" Jlr- ICP serial dilution - - - - - -

Comments: Refer to 8PQropriate worksheet for list of aualifcations and associated samples when reported results do not aaree y,thin 10.0% of the recalculated results.

TOTCLC.4SW



LDC #: I L( ?i;~ ß i- .

SDG #: t3f"Iôö) IOd~03

VALIDATION FINDINGS WORKSHEET
Sample Calculation Verification

Page:-- of--
Reviewer: M G-

2nd reviewer: kA

METHOD: Trace Metals (EPA SW 846 Method 6010/7000)

ase see qualifcations below for all questions answered .N". Not applicable questions are identifed as .N/A".
N A Have results been reported and calculated correctly?
N Ä Are results within the calibrated range of the instruments and within the linear range of the ICP?
N Ä Are all detection limits below the CRDL?

Detected analyte results for tt q. t1 £1

following equation:
were recalculated and verifed using the

Concentaton = (RDHFV(DiI)

On. Vol.)(%S)

Recalculaton:

4l J,i/VTj(l'1 r",dllV (JI 611M ¿¡1".~J'1 o/pl:eJ. /'y sc/ti-a';e.
RD
FV

In, Vol.
Dil

%S

Raw data concentration
Final volume (ml)
Initial volume (ml) or weight (G)
Diluton factor
Decimal percent solids

Frd.. rA"" d.r a : H~ = 0."33/4,0 /¡t(t.

Reported Calculated
conoon¡:tJon

( c~ri::n )
Acceptable

Sample ID Analyte (vv~ i- ) (Y IN)

qJ-~ X q .Mii V 0 .33 0.3'1 Y

. .

RECALC.4S2



LDC Report# 14359B51

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Camp Pendleton, CTO 102

Collection Date: October 27, 2005

LDC Report Date: December 18, 2005

Matrix: Water

Parameters: Methane

Validation Level: EPA Level ILL & IV

Laboratory: Alpha Analytical, Inc.

Sample Delivery Group (SDG): BMI05102803

Sample Identification

1413-MW04
1413-MW05**
1413-MW06
1413-MW07
1413-MW08
1413-MW09
1413-MW09 Dup
1413-MW05MS
1413-MW05MSD

**Indicates sample underwent EPA Level iV review

V:\LOGIN\BATTELLE\PENDLE~1\14359B51.B34 1



Introduction

This data review covers 9 water samples listed on the cover sheet including dilutions
and reanalysis as applicable, The analyses were per Method RSK-175 for Methane.

This review follows a modified outline of the USEPA Contract Laboratory Program
National Functional Guidelines for Organic Data Review (October 1999) as there are
no current guidelines for the method stated above,

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified a P (protocol) or A (advisory) to indicate whether the
flag is due to a laboratory deviation from a specified protocol or is of technical

advisory nature.

Blank results are summarized in Section Ill,

Field duplicates are summarized in Section lX,

Samples indicated by a double asterisk on the front cover underwent a EPA Level iV
review. A EPA Level ill review was performed on all of the other samples. Raw data
were not evaluated for the samples reviewed by Level ILL criteria since this review is
based on QC data.

The following are definitions of the data qualifiers:

U Indicates the compound or analyte was analyzed for but not detected at or above
the stated limit.

J Indicates an estimated value,

R Quality control indicates the data is not usable.

N Presumptive evidence of presence of the constituent.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore
qualification was not required.

V:\LOGIN\8A TTELLE\PENDLE ~ 1 \ 14359851 .834 2



i. Technical Holding Times

All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures, All
cooler temperatures met validation criteria.

II. Calibration

a. Initial Calibration

Initial calibration of compounds was performed as required by the method.

The percent relative standard deviations (%RSD) of calibration factors for compounds
were less than or equal to 30,0% ,

b. Calibration Verification

Calibration verification was performed at required frequencies. The percent recoveries
(%R) of amounts in continuing standard mixtures were within the 70-130% QC limits.

III. Blanks

Method blanks were reviewed for each matrix as applicable. No methane contaminants
were found in the method blanks,

IV. Accuracy and Precision Data

a. Surrogate Recovery

Surrogates were not required by the method.

b. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) were
within QC limits,

c. Laboratory Control Samples

Laboratory control samples were reviewed for each matrix as applicable. Percent
recoveries (%R) were within QC limits.

V. Target Compound Identification

All target compound identifications were within validation criteria for samples on which
a EPA Level IV review was performed. Raw data were not evaluated for the samples
reviewed by Level III criteria.

V:\LOGIN\8A TTELLE\PENDLE ~ 1 \ 14359851 .834 3



Vi. Compound Quantitation and CRQLs

All compound quantitation and CRQLs were within validation criteria for samples on
which a EPA Level IV review was performed. Raw data were not evaluated for the
samples reviewed by Level ILL criteria,

ViI. System Performance

The system performance was within validation criteria for samples on which a EPA Level
iV review was performed, Raw data were not evaluated for the samples reviewed by
Level III criteria.

VIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

IX. Field Duplicates

Samples 1413-MW09 and 1413-MW09 Dup were identified as field duplicates, No
methane contaminants were detected in any of the samples with the following
exceptions:

Concentration (ma/L\

Analyte 1413-MW09
I 1413-MW09 Dup RPD

I Methane I

0.41

I

0.42

I

2

1

X. Field Blanks

No field blanks were identified in this SDG,

V:\LOGIN\8A TTELLE\PENDLE ~ 1 \ 14359851. B34 4



Camp Pendleton, CTO 102
Methane - Data Qualification Summary - SDG BMI05102803

No Sample Data Qualified in this SDG

Camp Pendleton, CTO 102
Methane - Laboratory Blank Data Qualiication Summary - SDG BMI05102803

No Sample Data Qualified in this SDG

V:\LOGIN\8A TTELLE\PENDLE ~ 1 \14359851.834 5



" Alpha Analytical, Inc.
255 Glendale Ave, . Suite 2l . Sparks, Nevada 8943l-5778

(775) 355-l044. (775) 355-0406 FAX. 1-800-283-1183

Battelle Memorial Institute
505 King Avenue
Columbus,OH 43201

ANAL YTICAL REPORT

Attn: Chrs Zimmenan
Phone: (614) 424-3779
Fax: (614) 424-3667

Date Received: 10/28/05
Job#: TOI02:14133

Dissolved Gases

Modified Method RSK-175 GC/FID

ConcentrationParameter Reporting

Limt
Clien! ID : 1413-MW04
Lab ID : BMrOs 102803-0 I A Methane 0.037 0.010 mglL

Client ID : 1413-MWOS

Lab ID : BMIOSJ02803-02A Methane 0.52 0.010 mglL

Client ID : 14lJ-MW06
Lab ID : BM105102803-03A Methane NO 0.010 mglL

Client ID : 1413-MW07
Lab ID : BMIOS 102803-04A Methane NO 0.010 mglL

Client in : 1413-MW08

Lab il : BMIOSI02803-0SA Methane NO 0.010 mglL

Client il : 141J-MW09
LabID: BMI05J02803-06A Metane 0.4 i 0.010 mglL

ClieitlD: 1413-MW09DUP

Lab ID : BMIOS102803-07A Metane 0.42 0.010 mglL

ND; Not Detected~~ ft~d~ D~~
Roger L. Scholl Ph.D.. Laboratory Dirr.or. . Rady Gardo. LarMory Maager. . Wtier Hihman Quty Asane Offcer

Sac..,o. CA. (916) 366-9089/!. Vegas. NY. (702) 281-4848/ iofo(iaIha4Dic.icom

T0102:l4133

\t Y\ \--\ ql,

Date Date

Sampled Analyzed

10/27/05 10/31/05

10/27/0S 10/31/OS

10/27/05 10/31/05

10/27/05 10/31/05

10/27/05 10/31/05

10/27/05 10/31/05

10/27/05 10/31/05

~
11/10/05

Report Date

Page I of I
8



LDC #: 14359B51

SDG #: BMl05102803
Laboratory: Alpha Analvtical. Inc.

VALIDATION COMPLETENESS WORKSHEET
Level Ill/iv

Date: ii/rl-/o~
Page:iof-L

Reviewer: :J
2nd Reviewer: 1

METHOD: GC Methane (Method RSK-175)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

q Validatinn Area
!

I Cnmments
I

i. Technical holdina times A Sampling dates: ('0 (i7/oç

A
,

lIa. Initial calibration

lib. Calibration verification ~A- Ol~ _
r.r - liS 1" ,

IlL. Blanks A

IVa. SurroQate recoverv ~ Nof re .
A-

.
IVb. Matrix spike/Matrix spike duplicates

IVc. Laboratory control samples It iu
v. Target compound identification A- Not reviewed for Level III validation.

VI. Compound Quantitation and CRQLs A Not reviewed for Level III validation.

VII. System Performance -A Not reviewed for Level III validation.

VIII. Overall assessment of data A

IX. Field duplicates -$1\) D
- r; 17-

X. Field blanks ~

Note: A = Acceptable
N = Not provided/applicable
SW = See worksheet

ND = No compounds detected
R = Rinsate

FB = Field blank

D = Duplicate
TB = Trip blank
EB = Equipment blank

Validated Samples: ** Indicates sample underwent Level IV validation
W i\ff (

1 1413-MW04 11 21 31

2 1413-MW05** 12 22 32

3 1413-MW06 13 23 33

4 1413-MW07 14 24 34

5 1413-MW08 15 25 35

6 1413-MW09 16 26 36

7 1413-MW09 Dup 17 27 37

8 1413-MW05MS 18 28 38

9 1413-MW05MSD 19 29 39-
M~L.k . i~ t"K10 20 30 40

Notes:

14359B51W.wpd



LDC#:
SDG#:

14~Ç1 ~sl
PJ/V T 05;1 (/isO) ,

VALIDATION FINDINGS CHECKLIST,

Page:idfY
Reviewer: c3

2nd Reviewer:4

Method: L GC' i. HPLC

Was a liner fit use for evaluati? If yes, were all percnt relatie standard

devition %RSD c: 20%?

Was a airv tit used for evaluatin? If Yes, what was th accptance crteri
us? . .i I

. Did th Initial calibration meet the airve fit acre lance crteria?

'":~55!'~t~;:r-~!t~r:~gs~:~it;~~~

~1!::',:.:;';d:t;":;:'îX:"'"i""-.:~;~rf-i~?);;~';~;:~;~~~~!!,;j!l~t:

Were a matrx spike IMS) and matrx spike dupiicate (MSD) analyzed for each
matrx in this SDG? If no, indicate which matrx doe not have an associated
MS/MSD. Soil I Water. . ,
'Were the MS/MSD percent recoveries (%Rland the relative' percent diferences
RPD wiin the QC limitS? .'. .

r..

Was an LCS anal ed for this SDG?

Was an LCS anal ad' er extraction batch?



UJC #: 14'1S1 S ~ I
SDG #:--M Tb5"/b 1-b'

Validation Area

Were field blanks identifed in this SDG?

unds detected in the field blanks?

VALIDATION FINDINGS CHECKLIST
Page:2Df V

Reviewer: ..

2nd Reviewer: C'.

Yes No ,NA

..

Flndl" Com~ent'

i

,i

.1.1

'I



LOC #:~$'
SOG #: 1;(lff Of? (f) i.)

~
VALIDATION FINDINGS WORKSHEET

Field DUDlicates 

Page:-loCl_
Reviewer: qr.'

2nd reviewer: cL~~HOD: GC HPLC - -

V N N/A Were field duplicate pairs identified in this SOG?
~ vj N N/A Were taraet compounds detected in the field duplicate pairs? -

Concentration ( ~ It ) %RPD ~Compound Limit-- _ _'. pare_nt 0 All Samples _ _
~ 1 -

M dtt 1le. o. fl 'OA-y ý-
-.-

-- - - . -
-

- - -- - -

,

-
-

.- -
-

-

.Concentration ( ) %RPD Qualification
-

-
Limit A!I SanÏples-Compound - Parent only I -

--

- -

-

. -
-

-

-
-

- .
-

.- -

- . - _.

FLDUPNew.wpd



LOC #:J~9' ~Sl. -

SOG #: ~Mi 6S /D2ßD'

VALIDATION FINDINGS WORKSHEET
Initial Calibration Calculation Verification

Page:-J of--
Reviewer: \l

2nd Reviewer: e:

METHOD: GC
-/.

HPLC

The calibration Factor (CF) , average CF, and percent relative standard deviation (%RSD) were recalculated for the conipounds identified-below using the following
calculations:

CF = A/C
average CF = sum of the Ci=/number of standards
%RSD = 100 ~ (SIX)

A = Area of compound,
C = Concentration of compõund,
S.= Standard devition of the CF
X = Mean of the CFs

#

EJ

B

B

§

Standard ID

1 ~ i.

Calibration
- Date

CF
lD ,JYstd\

1..7in e+

I

I

J

CF
io~std\

Average CF
Ilnltial\

Average CF
Ilnltlal\ - %RSD %RSDCompound

\ 1 /~ t£ I

\ \

II
L - -I

/vC~e. I ).. ;)7 /"). i,.?7/'6"i et( . !.'Vie+r '3.:il e l-

.

- .

. .
Comments: Referto Initial Calibration findinos worksheet for list of Qualifications and associ~ted samDles when reDorted results do' not aoree within 10-.0% ofthe recalculatedresults. .



LDC#:
SDG#:

It39( ~sl

Pi/Y tOç /0 ~ ')

VALIDATION FINDINGS WORKSHEET
Continuina Calibration Results Verification

Page:--of--
-Reviewer: (M

2nd Re\Ìiewer:~

METHOD: GC / HPLC

The percent difference (%0) ofthe initial calibration average Calibration Factors (CF) and the continuing calibrationCF were recalculated forthe compounds identified below
using the following calculation:

% Difference = 100' (ave. CF - CF)/ave. CF
CF = A/C

Where: .ave. CF = initial calibration average CF
CF = continuing calibration CF

A = Area of compound
C = ConcentratIon of compound

-
- -. -

-

Calibration
- - Aver-age CF(lcal)1 - CF/Cone. CF/Cone. %R

O/-R

# Standard ID Date Compound CCV Cone. CCV CCV

§~A 1.~OÇb~

I

eÐ (", -l ~

L

ItH 1lMl t.

I

:i~ú(,
? /1J 3.10 i1C,.t; /1(, . P!

.

§ -

I

-

i i
-- -

§ l

-

I I

-- - - .- -- .
-

-
-

§ I L

.

I

- -.~ -
-

Comments: Refer to Continuina Calibration findinas worksheet for list of Qualifications and associated samDles when reDorted results do not aaree within 10.0% of the
recalculated results.



LDC#:
SDG#:

1+~ ~sl
~Nil ,ç l(j¡gcj

VALIDATION FINDINGS WORKSHEET
Matrix Spike/Matrix Spike Duplicates Results Verification

page:-iof-l
Reviewer: ,-i

2nd Reviewer:.Q

METHOD: ~GC HPLC
The percent recoveries (%R) and relative percent differences (RPD) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified below
using the following calculation:
%Recovery = 100 * (SSC - SC)/SA Where SSC = Spiked sample concentration

SA = Spike added
MS = Matrix spike

SC = Sample concentration

RPD =(HSSCMS - SSCMSD~ * 2) / (SSCMS + SSCMSD))*100

~/4
I.

MSD = Matrix spike duplicate

MS/MSD samples:

I I

Spike Sample Spike Sample Matrix spike Matrix Spike Duplicate MS/MSD
Added

f ~oïÏ"
coneen~ation

Compound f ~¡t , I f ~ L , Percent Reeove Percent Recovery RPD

I:,::::::::,:::::::::::::::::::::::::,::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::1MS MSD II -- MS MSD Reported Reeale.
I

Reported I Reeale.
II

Reported I Reeale.
I

Gasoline (8015)

Diesel (8015)

Benzene (8021 B)

Methane (RSK-175) t 0(, t.oú v. 524 i 4c¡ I. ef ~l. si %"CJ g ~ ). i '.4
2,4-D (8151 )

Dinoseb (8151 )

Naphthalene (8310)

Anthracene (8310)

HMX (8330)
.

2,4,6- Trinitrotoluene (8330)

.

-

Comments: Refer to Matrix Spike/Matrix Spike Duplicates findinos worksheet for list of Qualifications and associated samples when reported results do not aoree within
10.0% of the recalculated results.

MSDCLCNew.wpd



LOC #: 14)S1~.s1 VALIDATION FINDINGS WORKSHEET
SDG #: l?lY7. OS/6i:~6,? Laboratorv Control Sample/Laboratal" Control.Sample Duplicates Results Verification

_METHOD: ~GC _HPLC

Page:-1of-l
Reviewer: ~

2nd Revieweië. - .
The percent recoveries (%R) and relative percent differences (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the
compounds identified below using the following calculation:

%Recovery= 100' (SSC - SC)fSA Where -SSC = Spiked sample concentratIon
- SA = Spike added

LCS = Laboratory Control Sample

SC = Sample concenlrtlon .

LCSD = Laboratory C~ntrol Sample duplicate

LCSfLCSD samples:

RPD =((SSCLCS - SSCLCSD)' 2) t(SSCLCS + SSCLCSD))*100

/.- l?+~

- " . - - -

- - Spike Sample Spike Sample LCS LCSD LCS/LCSD
Add,d

. ( ~Oït
Concentr. tlon ~

Compound - ( mil / L , ) ( .'V L- \ Percent Recovery Percent Recovery "RPD

1ll~¡~\i~~¡\~~\~~¡~\~~ir*lrllflMf;j\~*~~\K~i:~~:::::~~:~.:.:~~~ L--- If-- .' Recalc. Reported - . - orted Reeale.

Gasoline (8015)

Diesel (8015)
-

-
. -

Benzene
-

(8021 B) -
-

~gMethane (R.SK-175) O.~n NA- C) 0, ~oi )iA- 1&
-

2,4-0 (8151 ) .

-

Dinoseb (8151)
-

..

Naphthalene
-

(8310)
-- -
- -

-
- - - - -

Anthracene (~31 0)
-

-.

-
- -

HMX (8330) . -

2,4;6- Trinitrotoluene (8330)
- -

.
-

-

Comments: Refer to Laboratory Control Sample/Laboratoiv Control Sample Duplicate findinas workheet for list of aualifications and associated samples when reported

results do not aQree within 10.0% of the recalculated results.



LOC #: 14 ?n;ß5l _
SOG #: tiM!OS l(rilo~-

VALIDATION FINDINGS WORKSHEET- '-
Sample Calculation Verification

Page: -+ptJ.--

Reviewer: cr
2nd Reviewer: d ~

METHOD: ~C HPLC

Were all reported rèsults recalculated and verified for all level IV samplës?
Were all recalculated results for detected target compounds agree within 10% of the reported results? .

Concentration= (AHFv)(Df)

(RF)(Vs or Ws)(%S/1 00)

Example:

Sample ID. 4t;L _ Compound Name ~tft ~
A= Area or height of the compound to be measured
Fv= Final Volume of extract -. .

- Of= Dilution Factor
RF= Average response factor of the compound'

In the InItial calibration
Vs= Initial volume of the sample
Ws= Initial weight of the sample
%S= Percent Solid .

Concentration = (i -i tt 1i-;;

~. 2Al t-H)
~ O. r2A ~ /1.

- -

Reported Recalculated Results
# Sample ID Compound Concentratlons Concentrations Qualifications

( ) ( . )

.

- -

- -

- -
- - -

- .-
- -

.. -

-

Comments:

C"aJD~AI _.........



LDC Report# 14359B6

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Camp Pendleton, CTO 102

Collection Date: October 27, 2005

LDC Report Date: December 13, 2005

Matrix: Water

Parameters: Wet Chemistry

Validation Level: EPA Level ILL & IV

Laboratory: Alpha Analytical, Inc.

Sample Delivery Group (SDG): BMI051 02803

Sample Identification

1413-MW04
1413-MW05**
1413-MW06
1413-MW07
1413-MW08
1413-MW09
1413-MW09 Dup
1413-MW05MS
1413-MW05MSD
1413-MW05DUP

**Indicates sample underwent EPA Level IV review

V:\LOGIN\8A TTELLE\PENDLE ~ 1 \ 1435986.834 1



Introduction

This data review covers 10 water samples listed on the cover sheet including dilutions
and reanalysis as applicable, The analyses were per EPA Method 160,1 for Total
Dissolved Solids, EPA Method 300,0 for Nitrate as Nitrogen, Nitrite as Nitrogen, and
Sulfate, EPA Method 310,1 for Alkalinity, EPA Method 415,1 for Total Organic Carbon,
and Standard Method 3500FE for Total Iron,

The review follows a modified outline of the USEPA Contract Laboratory Program
National Functional Guidelines for Inorganic Data Review (October 2004) as there are
no current guidelines for the methods stated above.

A qualification summary table is provided at the end of this report if data has been
qualified, Flags are classified a P (protocol) or A (advisory) to indicate whether the
flag is due to a laboratory deviation from a specified protocol or is of technical

advisory nature.

Blank results are summarized in Section IlL.

Field duplicates are summarized in Section iX.

Samples indicated by a double asterisk on the front cover underwent a EPA Level iV
review. A EPA Level ILL review was performed on all of the other samples. Raw data
were not evaluated for the samples reviewed by Level ILL criteria since this review is
based on QC data.

The following are definitions of the data qualifiers:

U Indicates the compound or analyte was analyzed for but not detected at or above
the stated limit.

J Indicates an estimated value.

R Quality control indicates the data is not usable.

N Presumptive evidence of presence of the constituent.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample
detection limit is an estimated value,

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore
qualification was not required.

V:\LOGIN\8ATTELLE\PENDLE ~ 1 \1435986.834 2



i. Technical Holding Times

All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All
cooler temperatures met validation criteria.

II. Calibration

a. Initial Calibration

All criteria for the initial calibration of each method were met.

b. Calibration Verification

Calibration verification frequency and analysis criteria were met for each method when
applicable.

II. Blanks

Method blanks were reviewed for each matrix as applicable. No contaminant
concentrations were found in the method blanks.

IV. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) analyses were reviewed for each
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) were
within QC limits with the following exceptions:

Spike ID

(Associated MS (%R) MSD (%R) RPD
Samples) Analyte (Limits) (Limits) (Limits) Flag A or P

1413-MW05MS/MSD Sulfate - - 6.7 (52) J (all detects) A

(1413-MW04 UJ (all non-detects)
1413-MW05**
1413-MW06
1413-MW07
1413-MW08)

V. Duplicates

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results
were within QC limits,

VI. Laboratory Control Samples

Laboratory control samples were reviewed for each matrix as applicable with the
following exceptions:

V:\LOGIN\8ATTELLE\PENDLE ~ 1 \ 14359B6.B34 3



Sample Analyte Finding Criteria Flag A or P

All samples in SDG Alkalinity No LCS analysis associated LCS analysis required. None P
BMl051 02803 with these samples.

Percent recoveries (%R) and relative percent differences (RPD) were within QC limits.

ViI. Sample Result Verification

All sample result verifications were within validation criteria for samples on which a EPA
Level IV review was performed with the following exceptions:

Sample Analyte Finding Criteria Flag Aor P

All samples in SDG Total organic carbon The sample concentrations were Samples and None P
BMI051 02803 calculated without using the y- standards should be

intercept while the CCV standards calculated with the
were calculated with the y-intercept. same calibration curve.

Raw data were not evaluated for the samples reviewed by Level ill criteria,

VIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

iX. Field Duplicates

Samples 1413-MW09 and 1413-MW09 Dup were identified as field duplicates, No
contaminant concentrations were detected in any of the samples with the following
exceptions:

Concentration (mn/L\

Analyte 1413-MW09 1413-MW09 Dup RPD

Total alkalinity 390 350 11

Sulfate 95 87 9

Total dissolved solids 980 920 6

Total organic carbon 34 25 31

V:\LOGIN\BA TTELLE\PENDLE ~ 1 \ 14359B6.B34 4



X. Field Blanks

No field blanks were identified in this SDG,

V:\LOGIN\8A TTELLE\PENDLE ~ 1 \ 1435986.834 5



Camp Pendleton, CTO 102
Wet Chemistry - Data Qualification Summary - SDG BMI05102803

I
SDG

I
Sample

I
Analyte

I
Flag I A or P I Reason

I

BMl051 02803 1413-MW04 Sulfate J (all detects) A Matrix spike/Matrix spike

1413-MW05** UJ (all non-detects) duplicates (RPD)

1413-MW06
1413-MW07
1413-MW08

BMl051 02803 1413-MW04 Alkalinity None P Laboratory control
1413-MW05** samples
1413-MW06
1413-MW07
1413-MW08
1413-MW09
1413-MW09 Dup

BMl051 02803 1413-MW04 Total organic carbon None P Sample result verification
1413-MW05**
1413-MW06
1413-MW07
1413-MW08
1413-MW09
1413-MW09 Dup

Camp Pendleton, eTO 102
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG BMI05102803

No Sample Data Qualified in this SDG

V:\LOGIN\BA TTELLE\PENDLE ~ 1 \ 14359B6.B34 6



" Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 8943l-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

ANALYTICAL REPORT

Battelle Memorial Institute
505 King Avenue
Columbus,OH 43201

Att: Chrs Zimmerman
Phone: (614) 424-3779
Fax: (614) 424-3667

Date Received: 10/28/05

Job#: T0102:14133

Total Organc Carbon as NonPurgeable Organic Carbon

EPA Method SW9060/415.I/SM-531OC

Parameter

ClientlD : 1413-MW04

lablD: BMIOSlO2803-OIA Total Organic Carbon

ClienllD : 1413-MWOS

lab ID: BMIOSI02803-02A Total Organic Carbon

Client 10 : 1413-MW06

LabID: BMIOS 102803-03A Total Organic Carbn

Client ID : 141J-MW07

. lab ID : BMIOS 102803-04A Total Organic Carn

Client ID : 141J-MW08

lab lD : BM IOS i 02803 -OS A Total Organic Carbon

Client ID : 141J-MW09
lab ID : BMIOSI 02803 c06A Total Organic Carbon

Client 1D : 1413-MW09DUP

Lab ID : BMIOSI 02803-07 A Total Organic Carbon

Concentration

II

Reporting Date Date

Limit Sampled Analyzed

i .0 mglL 1 0/27/0 S 11/04/0 S

1.0 mglL 10/27/05 111D4/05

1.0 mglL 10/27/05 11/04/05

1,0 mglL 10/27/0S i 1/04/05

1.0 mglL 10/27/0S 11/04/05

4.0 mglL 10/27/05 ¡ 11D5/0S

4.0 mglL 10/27/05 iiiiO/OS

18

9.1

14

13

34

25

~~ L7d'~ D~~ ~/
Report Date

Roger L. Scholl PhD.. Laborafory Director. . Rady Gardn, Laboratory Maager. . Wahtt Hinhman. Quty A&&ance Offer

Sacrwnento. CA . (916) 366-089/ La Vegas, NY . (702) 281-84V ino¡¡aIho-anicaLCOff

T0102:14133
\t'" \y\ ~ O(

Page 1 or /
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" Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-l044' (775) 355-0406 FAX, 1-800-283-ll83

ANALYTICAL REPORT

Battelle Memorial Institute
505 King A venue
Columbus,OH 43201

Attn: Chrs Zimmerman
Phone: (614) 424-3779
Fax: (614) 424-3667

Date Received: 10/28/05

Job#: T0102:14133

Iron by Spectrophotometer

SM3500-Fe D

Parameter

Client ID : 1413-MW04

LabID: BM105102803-01A Iron, Ferous (+2)

Client ID : 14t3-MWOS

Lab ID : BM105102803-Q2A Iron, ferous (+2)

Client ID : 1413-MW06
Lab ID: BM105I02803-03A Iron, Ferrous (+2)

Client ID : 1413-MW07

Lab ID : BMIOSI02803-04A Iron. Ferous (+2)

Clieiit ID : 1413-MW08
Lab ID : BM105102803-QSA Iron, ferous (+2)

Client ID : 1413-MW09

Lab ID : BM105I02803-Q6A Iron. Ferrous (+2)

Client ID : 1413-MW09DUP

lab ID : BMIOSI02803-Q7A Iron. Ferous (+2)

Concentration

0.059

Reporting Date Date

Limit Sampled Analyzed

0_050 mglL 10/27/05 10/28/05

0_050 mglL 10/27/05 10/28/05

O.OSO mglL 10/27/05 10/28/05

0.050 mglL 10/27/05 10/28/0S

0_050 mglL 10/27/05 10/28/05

0_050 mglL \0/27/05 10/28/05

0.050 inglL 10/27/0S 10/28/05

NO

ND

ND

NO

ND

NO

NO = Not Detected~ Jd ~7~ D~~
Roga L. SchlL J'.D.. l.rator: Direcor" .. JtdyOar. Labriiory Maager' . Waher Hilu Quty AssurI.ne Off

Sacramento, CA .. (916) 366.9089 í La. Veøas, NY 1(702) 281-4843 i inro(galha-aical.c:om

'fi 0/05

Report Date

TOlO2: 14133 /
\V\v\ \-y~O~

Page 1 of 1
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" Alpha Analytical, Inc.
255 Glendale Ave. . Suite 2l . Sparks, Nevada 8943 1-5778

(775) 355-104 . (775) 355-0406 FAX. 1-800-283-1183

Battelle Memorial Institute
505 King Avenue
Columbus,OH 43201

Job#: T0102:14133

~~

ANALYTICAL REPORT

Attn: Chrs Zimmerman
Phone: (614) 424-3779
Fax: (614) 424-3667

Date Received: 10/28/05

L-:~ D~~
Roga- L. Scholl Ph.D., Laboratory Direcr. . Rany Gadn, Lebontory Maager 9 . Waller Hichman Quty Asance Offcer

Sacramento, CA . (916) 366-9089/ La Vl:s., NV . (702) 28' 1-484& I inoo§al-aytlc.com

TOI02:14133

\A '" \1' q 0&

e
11/10/05

Report Date

Page 1 or 1

8



. Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

ANAL YTICAL REPORT

Battelle Memorial Institute
505 Kin~ A venue

Columbus,OH 43201
Job#: T0102:14133

Attn: Chris Zimmerman

Phone: (614) 424-3779
Fax: (614) 424-3667

Anions by Ion Chromato~raphy (IC) EPA Method 300.0/ SW9056

Parameter Concentration Reporting Date Date

Limit Sampled Analyzed
ClientlO: 1413-MW04

Lab il : BMID5 102803-0 I A Nitrite (N02) - N ND 0.25 mg/L 10/27/05 10/28/05
Nitrate (NOJ) - N 1.3 0.25 mg/L 10/27/05 10/28/05
Sulfate (S04) 270 :: 5.0 mgiL 10/27/05 lillO/OS

Client ID : 14IJ-MW05
Lab ID : BMID5102803-02A Nitrite (N02) - N ND 0.25 mgiL 10/27/05 10/28/05

Nitrate (N03) - N NO 0.25 ingiL 10/27/05 10/28/05
Sulfate (S04) 760 -= 10 I1g/L 10/27/05 11/10/05

Client ID : I 41J-MW06
Lab ID : BMID5 i 02803-0JA Nitrite (N02) - N ND 0.25 mg/L 10/27/05 10/28/05

Nitrate (NOJ) - N 1.6 0.25 mg/L 10/27m5 10/28/05
Sulfate (S04) 340 -: 5.0 I1g/L 10/27/05 11/10/05

ClientlD : 141J-MW07
Lab ID : BMJ05102803-04A Nitrite (N02) - N NO 0.25 mg/L 10/27/05 10/28/05

Nitrate (NOJ) - N 3.6 0.25 mg/L 10/27/05 10/28/05
Sulfate (S04) 580.: 10 mg/L 10/27/05 11110/05

Client ID: 141J-MW08

Lab ID : BMJ05102803-05A Nitrite (N02) - N NO 0.25 mg/L 10/27/05 10/28/05
Nitrate (NOJ) - N 1.5 0.25 I1g/L 10/27105 10/28/05
Sulfate (S04) 910 :: 10 I1g/L 10/27/05 11/\0105

Client ID: 141J-MW09
Lab ID : BM 1051 02803-06A Nitrite (N02) - N ND 0.25 mg/L ILL/27/OS 10/28/05

Nitrate (N03) - N ND 0.25 mg/L 10/27/05 10/28/05
Sui fate (S04) 95 1.0 mg/L 10/27/05 10/28/05

Client 10: 141J-MW09DUP
Lab ID : ßMIOS102803-07A Nitrite (N02) - N ND 0.25 mg/L 10/27/05 10/28/05

Nitrate (NOJ) - N ND 0.25 mg/L 10/27/05 10/28/05
Sulfate (S04) 87 1.0 mg/L 10/27/05 10/28105

ND = Not Detected

~~ At¿~ D~~ ~
11110/05

Report Date

Ru~cr L SdlOll. pli.n..l.abnr.iLt1ry Director w . Randy Gardner. Lohorniory Man:Jiier. . Walter Hinchniaii. Quality Assur'nce OllLer

Sacfilmcnlo. CA . (916) 366-9089/ Las Vciias. ~v . (702) 281-48481 info(liJ,.lplia-aiialytical.com

TOl02:14I33

\À't \~"o)"
/ Or i
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" Alpha Analytical, Inc.
255 Glendale Ave. . Suite 2l . Sparks, Nevada 89431-5778

(775) 355-1044' (775) 355-0406 FAX' l-800-283-1 l83

ANAL YTICAL REPORT

Battelle Memorial Institute
505 King Avenue
Columbus,OH 43201

Attn: Chrs Zimmerman
Phone: (614) 424-3779
Fax: (614) 424-3667

Date Received : 10/28/05
Job#: TOlO2:14133

Alalinity
EPAMethod 310.1

Parameter Concentration Reporting Date Date

Limit Sampled Analyzed

Client lD : 1413-MW04
lab ID : BMI05102803-01A Alkalinity, Total (As CaC03 at pH 4.5) 290 1.0 mgiL i 0/27/05 11/09/05

Client ID : 1413-MW05
lab 10 : BMl05102803-02A Alalinity, Total (As CaCOJ at pH 4.5) 410 1.0 mglL 10/27/05 i 1/09/05

Client ID : 1413-MW06
Lab ID : BMl05 lO2803-03A Alkalinity, Total (As CaCOJ at pH 4.5) 350 1.0 mgI 10/27/05 II /09/05

Client 10: 1413-MW07
lab ID : BMr05102803-04A Alkalinity, Totil (As CaCOJ at pH 4.5) 340 1.0 mglL 10/27/05 1 1/09/05

Client ID : 1413-MW08

lab ID : BM 105 i 02803-05A Alkalinity, Total (As CaC03 at pH 4.5) 340 1.0 mgI 10/27/05 11/09/05

Client ID : 1413-MW09
lab ID : BMI05102803-06A Alklinity, Total (As CaC03 at pH 4.5) 390 1.0 mgiL 10/27/05 11/09/05

Client ID : 1413-MW09DUP

lab ID : BMI05 i 02803-07 A Alkalinity, Total (As CaCOJ at pH 4.5) 350 1_0 mgI 10/27/05 11/09/05

~~ ~7~ D~~
Roger L. Schol~ Ph.D.. Laratory Dirc:oi-. . Randy Gardno-, Laboratoiy Maager. . Wala- Hinch.u, Qualy Asance Offc~

S""amIO. CA' (916)366-9089/ i. Veg.., NY. (702) 281-4848/ infoloIpha-aaJic.com
th

lIi%s
Report Date

TOlO2:14l33
/

\'" '" ,'Y q 0")
Page 1 all
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LDC #: 14359B6

SDG #: BMI05102803
Laboratory: Alpha Analvtical. Inc.

VALIDATION COMPLETENESS WORKSHEET
Level IIIIIV

Date: f íl -( 3 ~05"

Page:-lof-l
Reviewer: H. E:

2nd Reviewer: \-

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

0 Validatinn ArAa I I CnmmAnts I

i. Technical holdino times A Samplino dates: ,O~ :;7~o~

lIa. Initial calibration A

lib. Calibration verification A

IlL. Blanks A
iv Matrix Soike/Matrix Soike Duolicates SW tI S IJ.so 7 SD(; : BM.:at; 'Òd7~C) -T

V Duolicates A 1)u F

VI. Laboratorv control samoles Sw LC5/i.c.sD
Vii. Sam ole result verification Sw Not reviewed for Level III validation.

VIII. Overall assessment of data A

ix. Field duolicates ~IN 1);~-t7
v iJ

Note: A = Acceptable
N = Not provided/applicable
SW = See worksheet

ND = No compounds detected
R = Rinsate

FB = Field blank

D = Duplicate
TB = Trip blank
EB = Equipment blank

Validated Samples: ** Indicates sample underwent Level iV validation

c:/ I w¿; +e ii

1 1413-MW04 11 lßw, 21 31

2 1413-MW05** 12 Pí3 W ¡ 22 32

3 1413-MW06 13 23 33

4 1413-MW07 14 24 34

5 1413-MW08 15 25 35

6 1413-MW09 16 26 36

7 1413-MW09 Duo 17 27 37

8 1413-MW05MS 18 28 38

9 1413-MW05MSD 19 29 39

10 1413-MW05DUP 20 30 40

Notes:

14359B6W.wpd



LDC#:
SDG#:

1L"'3 çq ßG.
ßl'rO,,'Oa8ò1

VALIDATION FINDINGS CHECKLIST p;:ge'-iof~
Reviewer:~

2nd Reviewer:~

Method:lnorganics (EPA Method see CO..fllf)

Were the ro r number of standards used?

Were all initial calibration corrlation coffcients ~ 0.995?

Were all initial and continuing calibration verification %Rs within the 90-110% QC
limits?

Were a matri spike (MS) and duplicate (DUP) analyed for each matr in this /
SDG? If nO,indicate which matrix does not have an associated MSIMSD or V'
MS/DUP. Soil/Water.

Were the MS/MSD percent recoveries (%R) and the relative percent differences /

(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike
concentration b a factor of 4 or more, no action was taken.

Were the MSIMSD or duplicate relative Percent diffrences (RPD) :: 20% for /
waters and:: 35% for soil samples? A control limit of:: CRDL(: 2X CRDL for soil)
was used for samples that were.: 5X the CRDL, including when only one of the
du Iicate sam Ie values were.; 5X the CRDL.

WETG-EPA.IV version 1.0



LDC#:
SDG #:

'43~~ß "
ßM.rß~ /oJe03

VALIDATION FINDINGS CHECKLIST Page:g of ';
Reviewer: ,vC;

2nd Reviewer: I~
.

Target analy1es were detected in the fieid blanks.

WETC-EPA.IV version 1.0



LDC #: , l. '3 ç q B b
SDG #: $l1rali/Od-ØoJ

VALIDATION FINDINGS WORKSHEET
Sample Specific Analysis Reference

Page:-iof-l
Reviewer: f' (,

2nd reviewer: p.

All circled methods are applicable to each sample.

in M::triv -

I ~-l v. pH cf Ci F ~~POd (ÃCN- NH~ TKN áÕCR6+ CIO. s~:$)
&Ce q

pH TDS CL F NO~ NO~ ~ PO. ALK CN- NH~ TKN TOC CR6+ CIO.. Sri .
l 1° , pH crCI F NO~ NO~ SO. PO,tÃN- NH~ TKN TOC CR6+ CIO. Sr

pH TDS CI F NO~ NO~ SO. PO. ALK CN- NH~ TKN TOC CR6+ CIO, Sr

pH TDS CI F NO~ NO~ SOd PO.. ALK CN- NH~ TKN TOC CR6+ C/O. Sr

pH TDS CI F NO~ NO~ SO PO. ALK CN- NH~ TKN TOC CR6+ CIO Sr

pH TDS CI F NO~ NO~ SOd PO.. ALK CN- NH~ TKN TOC CR6+ CIO.. Sr

pH TDS Ci F NO~ NO~ SO.. PO.. ALK CN- NH~ TKN TOC CR6+ CIO. Sr

pH TDS CI F NO~ NO~ SO. PO. ALK CN- NH~ TKN TOC CR6+ CIO, Sr

pH TDS Ci F NO~ NO" SO, PO. ALK CN- NH~ TKN TOC CR6+ CIO.. Sr

pH TDS CL F NO~ NO~ SOd PO.. ALK CN- NH~ TKN TOC CR6+ cia. Sr

pH TDS Ci F NO~ NO~ SO. PO. ALK CN- NH~ TKN TOC CR6+ CIO, Sr

pH TDS CL F NO~ NO? SO.. PO.. ALK CN- NH~ TKN TOC CR6+ ClOd Sr

pH TDS CI F NO~ NO~ SOd PO.. ALK CN- NH~ TKN TOC CR6+ CIO. Sr

pH TDS Ci F NO~ NO~ SO. PO, ALK CN- NH~ TKN TOC CR6+ CIO, Sr

pH TDS Ci F NO~ NO? SO.. PO.. ALK CN- NH~ TKN TOC CR6+ CIO. Sr

pH TDS C/ F NO~ NO~ SO. PO. ALK CN- NH~ TKN TOC CR6+ C/O. Sr

pH TDS Ci F NO~ NO? SO, PO. ALK CN- NH~ TKN TOC CR6+ CIO.. Sr

pH TDS CL F NO~ NO? SO.. PO.. ALK CN- NH~ TKN TOC CR6+ CIO. Sr

pH TDS Ci F NO~ NO~ SO. PO. ALK CN- NH~ TKN TOC CR6+ CIO Sr

pH TDS CI F NO~ NO? SO, PO, ALK CN- NH~ TKN TOC CR6+ ClOd Sr

pH TDS Ci F NO~ NO~ SOd PO.. ALK CN- NH~ TKN TOC CR6'" C/O. Sr

pH TDS CL F NO~ NO~ SO PO. ALK CN- NH~ TKN TOC CR6'" CIO, Sr

pH TDS CI F NO~ NO? SOd POd ALK CN- NH~ TKN TOC CR6'" C/O. Sr .

pH TDS CL F NO~ NO~ SO PO ALK CN- NH~ TKN TOC CR6'" CIO. Sr

pH TDS CI F NO~ NO? SOd POd ALK CN- NH~ TKN TOC CR6'" CIO. Sr

pH TDS CI F NO, NO~ SO. PO. ALK CN- NH, TKN TOC CR6'" CIO, Sr

pH TDS CL F NO~ NO? SO.. PO.. ALK CN- NH~ TKN TOC CR6'" CIO. Sr

n~ Tn!= r.i i= I\in I\in ~n Dn .11 k' ('1\1- 1\11- Tk'1\1 Tn(" ("1;6'" ("in i:r

Comments:

METHODS.wpd



LOC #: ILf'3Ç1i3c.

SOG #: ßM:tO'5IO,;80J

VALIDATION FINDINGS WORKSHEET
Matrix Spike/Matrix Spike Duplicates

Page:-l of-i
Reviewer: l-&-

2nd Reviewer: h'-

METHOD: Inorganics, EPA Method See co ",e.,

P- ase see qualifications below for all questions answered "Nn. Not applicable questions are identifed as "N/A".
Y N N A Was a matrix spike analyzed foi each matrix in this SOG?
Y N N Ä Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample caicentration exceeded the spike concentration by a factor

of 4 or more, no action was taken. .
y (fN/A Were all duplicate sa""le relative percent differences (RPO) c: 20% for water samples and ~35% for soil samples?

~EL IV ONLY:
Y N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations.

MS MSO

# MS/MSO 10 Matrix Analve "Recoverv "Recoverv RPO /llmlts\ Associated SamDles Qualifications

I B ¡Of W~re., SOi. 6.7 7~ "-) I -4 S- ;;/U:J IA

Comments:

MSD.6



LDC #:
SDG #:

14d~c;q g~
ßMr 0 ÇIO ¡;803

VALIDATION FINDINGS WORKSHEET
Laboratory Control Samples (LeS)

Page:--of-l
Reviewer: l- (;

2nd Reviewer: ~
METHOD: Inorganics, Method See coverr

Please see qualifcations below for all questions answered "N". Not applicable questions are identied as "N/A".
y (Ñ N~A Was a laboratory control sample (LCS) analyzed for each matrix in this SDG?

â) N N Ä Were all LCS percent recoveries (%R) within the control limits of 80-' 20% (85-115% for Method 300.0)?
LEVEL IV ONLY:
~ N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations.

# LCSID Matrix Analve %R ß1mltsl Associated Samiiies Qualifications

I No iCS IN Qi +-e ir Ark a. I \ NOVle / P

.

Comments: a r H b iJ.. .t eft was u se.J. , JI f 14 e e 0.( ~ TV' lJ e L- C S

lCS.6



LOC #: I &o ?,Iq Bfa
SOG #: ßl''LO~IQd1303

METHOD: Inorganics, Method

VALIDATION FINDINGS WORKSHEET
Sample Result Verification

Page:-lof-L
Reviewer: M G-

2nd Reviewer ~
see Ci) \/ev-

# Sample ID Analvte Lab RllDortlna LImit (unltsl RDL (unltsl Flndlna Qualifications
I bí I , TOe / Sa... 

pIe COVlceii rV'CiT-; aVl S' ¡.eV"e b", sed 0., a Ndl'e /p
0\; +,f e v-ei- + ca1 ¡ 'bV"Ct +,.OVl cvV've ""£'oi"" T ""e.
O"'e use-a! 011 CC-V stc: So.,

Cv-:lev-ici : *" Trle 5'''.. e c&\l ,. L,..4 f-,'o i-
CUv- ve Sin 0 vI at be. () s eJ .toY" ¿( tI S'tl""pI eo;
DC $"(1 M Die s aii blç+ Gl .. of 01 .rd.! . t:n, VI
nVl¿¡lvt;c~r -b.: .fc - ,;-- .

-

-

.

- -
-

Comments: 1t T i. e
wo.$

y ;"ltev-ct.ft Wo.s used fo C-o.(cCJlci-le +ke cev s+,J's- but-tlie ¡"".frcept-
Vlot vse.o( +à ~lcu("'Te So.""öle cOVlce..T-V'(Jt"..o...s

I

ABVCRDL.6



LDC#: 14~Ç~ßG:
SDG #: ßf'i:o"'OdS03

VALIDATION FINDINGS WORKSHEET
Field Duplicates

Page:-lof L
Reviewer: M&

2nd reviewer:--n
METHOD: Inorgariics, Method 5ee (:0 ve,.

~~~ Were field duplicate pairs identified in this SDG?

Were target analytes detected in the field duplicate pairs?

Concentration ( V';l IL )

Analyte ~ 7 RPD (Limit) Difference (Limit) Qualifier

tof- AIU 390 3isO , i

SOli " ') 87 9

Ti)S ~80 a;l° b
Tc)c 3t; ;)Ç '3 f

Concentration ( )

Analyte
RPD (Limit) Difference (Limit) Qualifier

Concentration ( )

Analyte
RPD (Limit) Difference (Limit) Qualifier

Concentration ( )

.. RPD (Limit) Difference (Limit) QualifierAnalyte

.'

FLDUP4 RPD-DIFFERENCE.DOC



LOC #: I L( '3i)~ ß'
SOG #: i3l'ro~)/Odeù3

Validatin Findings Worksheet
Initial and ContinuinQ Calibration Calculation Verification

Page:-- of-i
Reviewer: M ('
2nd Reviewer:--

Method: Inorganics, Method see e.\/er

The correlation coefficient (r) for the calibration of NO (J - N was recalculated.Calibration date: I () - ~ 0 - 0 5"

An initial or continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula:

%R = Found X 100

True
Where, Found = concentration of each analyte measured in the analysis of the ICV or CCV solution

True = concentration of each analyte in the ICV or CCV source

Recalculated Reported Acceptable

Type of analysis Analyte Standard Area Cone. (mg/L) r or.. r or.. (Y/N)
Initial calibration 0 15546 0.025

Calibration verification N02-N s1 33353 0.05 0.999990 0.999982
s2 74714 0.1

Ys3 180571 0.25

s4 363870 0.5 (o".'e. -l1~)
s5 1556816 2 "Z e...ù

s6 3305695 4
I'BI.r

o .~q 0 (""~k\ rlêJl. ication N03- pJ CCv I D.t;O Cf 8 99
;JIO~

hk)tion 5°ti ccv 1.'t77 h( ;).00 '1 'l 'J 9

Fë".".()lIt 1=e J. "ll. e (rifL (~~()
i- +

rev t. ;; ~-r rel) ir ' IIon

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within

10.0% of the recalculated results.



LDC #: ,.. '3c;" ßCo
SDG#: ß 1"1: oë; IO~803

VALIDATION FINDINGS WORKSHEET
Level IV Recalculation Worksheet

Page:-Lof-L
Reviewer: l- &-

2nd Re\iiewer: M

METHOD: Inorganics, Method see col/Qrr

Percent recoveries (%R) for a laboratory control sample and a matrix spike sample were recalculated using the following formula:

%R = ~ x 100 Where,
True

Found = concentration of each analye measured in the analysis of the sample. For the matrix spike calculation,
Found = SSR (spiked sample result) - SR (sample result).
concentration of each analyte in the source.True =

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula:

RPD = ll x 100 Where,
(S+D)/2

S =
D =

Original sample concentration
Duplicate sample concentration

Recalculated Reported
Found / S True I D

I I

Acceptable

Sample ID Type or Analysis Element (units) (units) %R / RPD %R / RPD (Y IN)

Laboratory control sample

L-C5 N03- N :J.139 (, (L ) d (~ß() 107 10.7 Y

Matrix spike sample (SSR-SR) \
,

B '" SO" i-ol.07 (~Ô () L. 00 t3ki 100 100

Duplicate sample II at 

tc+ .
(/lÒ!" , l/oe (~Õ I,,) i vera V" led 

10 AIlt 4°~ \

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated
results.

TOTCLC.6



LDC #: /4 '5 ': q ß (,
SDG #: ßM'rOS" /oaeio3

VALIDATION FINDINGS WORKSHEET
Sample Calculation Verification

Page:--of-l
Reviewer: l- ~

2nd reviewer: ,k-

METHOD: Inorganics, Method See C a v e v-

ase see qualifcations below for all questions answered "N". Not applicable questions are Identmed as "N/A".
N N Ä Have results been reported and calculated correctly?
N N Ä Are results within the calibrated range of the instruments?
N N Ä Are all detection limits below the CRQL?

Compound (analyte) results for tF ~ , 10t. A f k .
recalculated and verific;d using the following equation:

reported with a positive detect were

Concentration = Recalculation:

(8.c.ï;..,) (0.0'157 N)( 5aùoo) :: 4 01.. -3 lM~ (

roO ""i

t.

Reported Calculated
CDn~~IiDn CDn~~n~tlDn Acceptiible

# Sample ID Analyte (I' L) (V" L) (Y/N)

I d- -foi. A Ik t. (0 Lfvo Ý
50£. Îf:O 7f:O
11) S ':(00 l: (00
Toe ie ie

7-"

, .

~.i

Note:

RECALC.6
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LDC Report# 14702D8

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Camp Pendleton, CTO 102

Collection Date: January 17, 2006

LDC Report Date: March 7,2006

Matrix: Water

Parameters: Total Petroleum Hydrocarbons as Extractables

Validation Level: EPA Level ILL & IV

Laboratory: Alpha Analytical, Inc.

Sample Delivery Group (SDG): BMI06011905

Sample Identification

1413-QCEB
1413-MW04
1413-MW05**
1413-MW05Dup
1413-MW06
1413-MW07
1413-MW08
1413-MW09
1413-MW04MS
1413-MW04MSD

**Indicates sample underwent EPA Level iV review

V:\LOG i N\8A TTELLE\PENDLE ~ 1 \ 14 70208.834 1



Introduction

This data review covers 10 water samples listed on the cover sheet including dilutions
and reanalysis as applicable. The analyses were per EPA SW 846 Method 8015 for
Total Petroleum Hydrocarbons (TPH) as Extractables.

This review follows a modified outline of the USEPA Contract Laboratory Program
National Functional Guidelines for Organic Data Review (October 1999) as there are
no current guidelines for the method stated above.

A qualification summary table is provided at the end of this report if data has been
qualified, Flags are classified a P (protocol) or A (advisory) to indicate whether the
flag is due to a laboratory deviation from a specified protocol or is of technical

advisory nature.

Blank results are summarized in Section III.

Field duplicates are summarized in Section IX.

Samples indicated by a double asterisk on the front cover underwent a EPA Level iV
review. A EPA Level III review was performed on all of the other samples. Raw data
were not evaluated for the samples reviewed by Level III criteria since this review is
based on QC data.

The following are definitions of the data qualifiers:

U Indicates the compound or analyte was analyzed for but not detected at or above
the stated limit.

J Indicates an estimated value.

R Quality control indicates the data is not usable,

N Presumptive evidence of presence of the constituent.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore
qualification was not required,

V:\LOGIN\8ATTELLE\PENDLE ~ 1\ 14702D8.834 2



i. Technical Holding Times

All technical holding time requirements were met.

The èhain-of-custodies were reviewed for documentation of cooler temperatures, All
cooler temperatures met validation criteria,

11. Calibration

a. Initial Calibration

Initial calibration of compounds was performed as required by the method,

The percent relative standard deviations (%RSD) of calibration factors for all compounds
were less than or equal to 20.0% .

b. Calibration Verification

Calibration verification was performed at required frequencies. The percent differences
(%D) of amounts in continuing standard mixtures were within the 15.0% QC limits,

The percent difference (%D) of the second source calibration standard were less than
or equal to 15.0% for all compounds.

III. Blanks

Method blanks were reviewed for each matrix as applicable, No total petroleum
hydrocarbons as extractable contaminants were found in the method blanks.

IV. Accuracy and Precision Data

a. Surrogate Recovery

Surrogates were added to all samples and blanks as required by the method. All
surrogate recoveries (%R) were within QC limits,

b. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) were
within QC limits.

c. Laboratory Control Samples

Laboratory control samples were reviewed for each matrix as applicable, Percent
recoveries (%R) were within QC limits.

V:\LOGIN\8A TTELLE\PENDLE ~ 1 \14 702D8.834 3



V. Target Compound Identification

All target compound identifications were within validation criteria for samples on which
a EPA Level IV review was performed, Raw data were not evaluated for the samples
reviewed by Level I II criteria.

Vi. Compound Quantiation and CRQLs

All compound quantitation and CRQLs were within validation criteria for samples on
which a EPA Level IV review was performed. Raw data were not evaluated for the
samples reviewed by Level ILL criteria.

VII. System Penormance

The system performance was acceptable for samples on which a EPA Level IV review
was performed. Raw data were not evaluated for the samples reviewed by Level iII
criteria.

VIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

IX. Field Duplicates

Samples 1413-MW05** and 1413-MW05Dup were identified as field duplicates. No total
petroleum hydrocarbons as extractables were detected in any of the samples with the
following exceptions:

Concentration (mg/L)

Compound 1413-MWOS**
I

1413-MWOSDup RPD

I TPH as diesel I

0.23

I

0.24

I

4

I

X. Field Blanks

Sample 1413-QCEB was identified as an equipment blank. No total petroleum
hydrocarbons as extractable contaminants were found in this blank.

V:\LOGIN\8A TTELLE\PENDLE ~ 1 \ 14702D8.834 4



Camp Pendleton, CTO 102
Total Petroleum Hydrocarbons as Extractables - Data Qualiication Summary - SDG
BMI06011905

No Sample Data Qualified in this SDG

Camp Pendleton, CTO 102
Total Petroleum Hydrocarbons as Extractables - Laboratory Blank Data Qualification
Summary - SDG BMI06011905

No Sample Data Qualified in this SDG

¡.

V:\LOGIN\8ATTELLE\PENDLE ~ 1 \ 14702D8.834 5
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Alpha Analytical, Inc.

255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044' (775) 355-0406 FAX. 1-800-283-1183

ANAL YTICAL REPORT

Battelle Memorial Institute
505 King Avenue
Columbus,OH 43201

Attn:
Phone:

Chrs Zimmerman
(614) 424-3779

Fax: (614) 424-3667

Date Received: 01119/06

Job#: TOlO2-1413

Total Petroleum Hydrocarbons - Extractable (TPH-E) EPA Method SW8015B/DHS LUFT Manual
....._.._------- ---- - . ..__un___ .._---~. -._------_.

Parameter Concentration Reporting Date Date
Limit Sampled Analyzed

Client lD : 1413-QCEB TPH-E (Diesel) ND /Á 0.050 nig/L 01117/06 01/20106
L~b ID: BM 1060 11905-03A TPH-E (Oil) ND l 0.50 nig/L 01/17/06 01/20106

SUIT: Nonane 101 %REC 01117/06 01/20/06

Client ID: 1413-MW04 TPH-E (Diesel) 0.15 0.050 nig/L 01117/06 01/20/06
Lab ID: BM106011905-04A TPH-E (Oil) ND lA 0.50 nig/L 01117/06 01/20/06

SUIT: Nnnane 100 %REC 01/17/06 01/20/06

Client ID: 1413 -M WOS TPH-E (Diesel) 0.23 0.050 nig/L 01/17/06 01/20106
Lab ID: BM 1060 11905-05A TPH-E (Oil) ND /¡ 0.50 mg/L 01117/06 01/20106

SUIT: Nonane 73 %REC 01117/06 o 1/20/06

Client ID: 1413-MWOSDUP TPH-E (Diesel) 0.24 0.050 mg/L 01/17/06 01120/06
Lab ID: BM106011905-06A TPH-E (Oil) ND lÁ 0.50 mg/L 01117/06 01/20106

SUIT: Nonane 86 %REC 01/17/06 01/20106

ClicnllD: 1413-MW06 TPH-E (Diesel) ND I. 0.050 nig/L 01/17106 01/20106
Lab (0: BMI06011905-07A TPH-E (Oil) ND J 0.50 nig/L 01117106 01/20106

SueT: Nonaiie 100 %REC 01/17/06 01/20106

Client ID : 1413-MW07 TPH-E (Diesel) ND r 0.050 niglL 01117/06 01121/06
Lab ID: BM106011905-08A TPH-E (Oil) ND 0.50 nig/L 01/17/06 01/21/06

Surr: Nonane 101 %REC 01/17/06 0J/21/06

Client ID: 1413-MW08 TPH-E (Diesel) 0,081 0.050 nig/L 01/17/06 01/2 1/06
Lab ID : BM106011905-09A TPH-E (Oil) NO tÄ 0.50 mg/L 01117/06 0112 i 106

Surr: Nonane 63 %REC 01/17/06 () 1 12 1106

CliLnllO' 1413-MW09 TPH-E (Diesel) 0.36 0.050 ing/L 01/17/06 01/21i06
Lab 10 BM10601191J5-10A TPH-E (Oil) ND (¡ 0.50 mglL 01/17/06 01/21106

Surr: Nonane 98 %REC 01/17/06 01/21/06

\ \)\Ç

~~t¡ \

TOI02-1413 8
Page /012



LOC #: 1470208

SOG #: BMl06011905
Laboratory: Alpha Analvtical. Inc.

VALIDATION COMPLETENESS WORKSHEET
Level III/IV

Date: ::h LO~
page:--o~

Reviewer:
2nd Reviewer:

METHOD: GC TPH as Extractables (EPA SW 846 Method 8015)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

q Validation Area
!

I Comment~
I

i. Technical holdina times -l Samplina dates: 1111/0 (,1

A-
i I

lIa. Initial calibration

lib. Calibration verification A \cV l. 15'

IlL. Blanks A
IVa. SurrOQate recovery .A

IVb. Matrix spike/Matrix spike duplicates A
IVc. Laboratory control samples A
v. Taraet compound identification ~ Not reviewed for Level III validation.

VI. Compound Quantitation and CRQLs Á Not reviewed for Level III validation.

VII. System Performance A-
Not reviewed for Level III validation.

VIII. Overall assessment of data Â
ix. Field duplicates -SW v= ~.. Lf

X. Field blanks NJ? E'P ,- I

Note: A = Acceptable
N = Not provided/applicable
SW = See worksheet~

NO = No compounds detected 0 = DuplicateR = Rinsate TB = Trip blank
FB = Field blank EB = Equipment blank

Validated Samples: ** Indicates sample underwent Level IV validation-
M lbL- - ''?4 i. (.1 1413-QCEB 11 21 31

2 1413-MW04 12 22 32

3 1413-MW05** 13 23 33

4 1413-MW05Dup 14 24 34

5 1413-MW06 15 25 35

6 1413-MW07 16 26 36

7 1413-MW08 17 27 37

8 1413-MW09 18 28 38

9 1413-MW04MS 19 29 39

10 1413-MW04MSD 20 30 40

Notes:

14702D8W.wpd



LOC #:~1b oi(t ß_
SOG#: ß;l"qo(.oH'tO~

VALIDATION FINDINGS CHECKLIST Page:+.of ,.

Reviewer:~
2nd Reviewer:~

Method:
/

GC HPLC

Did the laborato

Was a linear fit used for evaluation? If yes, were all percent relative standard
deviations %RSD .: 20%?

Was a curve fi used for evaluation? If Yes, what was the acceptance criteria
used?

..
Did the initial calibration meet the curve fi acce tance criteria?

Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each
matrix in this SDG? If no, indicate which matrix does not have an associated
MS/MSD. Soil I Water.

Were the MS/MSD percent recoveries (%R) and the relative percent differences
RPD within the QC limits?

Was an LCS anal ed for this SDG?

Was an LCS anal ed er extraction batch?

GC I HPLC-SW.lV new



LOC #:~ 1 f! ~ D'i
SOG #: M I 0 (¿ e;/l4Q S-

VALIDATION FINDINGS CHECKLIST Page:~C~
Reviewer:--

2nd Reviewer:--

Validation Area Yes No NA Findings/Comments

Were the LCS percent recoveries (%R) and relative percent difference (RPD)
within the QC limits?

Were field blanks identified in this SDG?

GC J HPLC-SW.IV new



LDC #: iLl10'2D~ _
SDG #: ~/Vi 00(tll c: O~

VALIDATION FINDINGS WORKSHEET
Field Duplicates

page:--of-L
. Reviewer: (/

2nd reviewer: r-
METHOD:
Y N N/A

GC HPLC
Were field duplicate pairs identified in this SDG?
WY N N/A ere taraet compounds detected in the field duplicate pairs?

Concentration ( ~ I L ) %RPD Qualification

Compound Limit_ Parent only I All Samples

.. i.

Ûil".'-p,\ O.~7¡ Oovi. 4

Concentration ( ) %RPD Qualification

Compound Limit Parent only I All Samples

.

i=i ni IPl\li:i.\1 'U"'"



LQC #:--1o'2 p ß

SDG#: Jô MI OCøbii 9oÇ"
VJ¡L1DATION FINDINGS WORKSHEET

Initial Calibration Calculation Verification
page:-lof /

Reviewer: n
2nd Reviewer: I (ò

METHOD: GC~C
The calibration Factor (CF) , average CF, and percent ralative standard deviation (%RSD) were recalculated for the compounds identified below using the following
calculations:

CF = AlC
average CF = sum of the CF/number of standards
%RSb = 100' (SIX)

A = Area oif comRound, .
C = Concertration of compound,
S = Standàrd deVIation of the CF
X :: Mean 6f the CFs

. .

Calibration CF CF. Average CF Average CF# Standard ID Date CompoÎ,nd ( \oD stdl . h"O Dstd) . (initan (Inltian 'lRSD 'lRSD

§
lc.L.-

i

s /2: I 0'; ~
:

'l.1o -l $

. -::
~ _ . .A" -~

'..~

~~ IGJ 3~ \9t6 .101iÁIU . /lJ7 in,. to ~.1101fiNf .~t!1/

§ L

II

I II II

I
I II ~

I L II I II ILl
, , .

Comments: Referto Initial Calibration findinas worksheet for list of Qualifications and associated samples when reported results do not aoree within 10.0% ofthe recalculatedresu~.. . .



LDC#: t L. -10 'L ~B -SDG#: ~t1l O(po i \ '10 'j
VALIDATION FINDINGS WORKSHEET

ContinuinQ Calibration Results Verification
Page:~of~

Reviewer: h
2nd Reviewer: cn

METHOD: GC~
The percent difference (%D) of the initial calibration average Ca,libration Factors (CF) and the continuing calibration CFwere recalculated forthe compounds identified below
using the following calculation:

% Difference = 100 . (ave. CF - CF)/ave. CF
CF = A/C

Where: ave. CF = initial calibration average CF
CF = continuing calibration CF

A = Area of compound
C = Concentration of compound

-
Calibration Average CF(leal)/ CF/Conc. CF/Cone. "lp. "lR# Standard 10 Date Compound CCV Cone. CCV CCV

§2A~;;OI' Ûú
I

~n ~-i. 7:0 vl7uW

~~
l-o~ .l p

I

§ I I
I

i
I I i

3

l
4

I II I I

Comments: Refer to ContinuinQ Calibration findinQs worksheet for list of Qualifications and associated samples when reported results do not aQree within 10.0% of the
recalculated results.

CONCLC.1 S



LDC #: 1410"1 0 £
SDG #: ~¡ViOfD\l~OÇ-

METHOD~ _ HPLC

VALIDATION FINDINGS WORKSHEET
SurroQate Results Verification

page:--Of-l
Reviewer: OC

2nd reviewer:

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation:

% Recovery: SF/SS . 100 Where: SF = Surrogate Found
SS = Surrogate Spiked

Sam Die 10: :?
Surrogate Surrogate Percent Percent PercentSurroaate ColumnlDetector Soiked . Found Recovery

i

Recovery

i

Difference

! ,
i i i Reported Recalculated

I

0' V' Y\__ p~.. l \100 í",. o(n(o~ 1~ 13 0

SamDle 10:

Surrogate Surrogate Percent Percent PercentSurroaate Column/Detector Sniked Found Recoveru

i

Recovery ,

i

Difference

! !
i I i Reported Recalculated I

Sam Die 10:

Surrogate Surrogate Percent Percent Percent
Surroaate Column/Detector Soiked Found Recoverv Recovery

i

Difference

! ! I I I Reported i Recalculated I

SURRCALCNew.wod



LDC #:-1 ~ 10"2 .Pß
SDG #: \ÒM I 0(00\\ o¡~s-

VALIDATION FINDINGS WORKSHEET
Matrix Spike/Matrix Spike Duplicates Results Verification

Page:-locL
Reviewer: :7

2nd Reviewera- ~
METHOD: GC HPLC
The percent re veries (%R) and relative percent differences (RPD) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified below
using the following calculation:
%Recovery = 100 * (SSC - SC)/SA Where SSC = Spiked concentration

SA = Spike added
MS = Matrix spike percent recovery

SC = Sample concentration

RPD =(((SSCMS - SSCMSD) * 2) I (SSCMS + SSCMSD))*100 MSD = Matrix spike duplicate percent recovery

MS/MSD samples: '1d. \ 0

I I

Spike Sample Spike Sample I Matrix spike II Matrix Spike Duplicate
II MS/MSD

I~d\\~ CO:h concei~ation
I II II I

Compound I I I ~O\ L.) I ~ L I Percent Recovery Percent Recovery RPD

l::¡¡i:¡::¡¡:::::::::¡:::¡:¡m:::::::¡¡::::::t::::::~¡:::::::~::¡¡:ii::~:::¡¡:¡ii::::::::::¡::¡¡:~::::::::¡::¡:~

IJ \J
I I II I II I I

MS MSD -- MS MSD Reported Recalc. Reported Recalc. Reported Recalc.

Gasoline (8015)

Diesel (8015) -l."' ,., '5 o. i "¡i,,? 'J, il~ 1. . Jt "' '1' .:J vo1 \b1 \-i.'ß ,'t, c.T
Benzene (8021 B)

Methane (RSK-175)

2,4-D (8151)

Dinoseb (8151 )

Naphthalene (8310)

Anthracene (8310)

HMX (8330)

2,4,6- Trinitrotoluene (8330)

Comments: Refer to Matrix Spike/Matrix Spike Duplicates findinQs worksheet for list of Qualifications and associated samples when reported results do not aqree within
10.0% of the recalculated results.

MSDCLCNew.wpd



LOC #: \ i.1 0"2 O~ VALIDATION FINDINGS WORKSHEET page:-lot.¿
SDG #: 6M.l0(øonOJ°;, Laboratory Controlsample/Laboratory Control Sample Duplicates Results Verification Reviewer: '7~ 2nd ReliewerQ

METHOD: G HPLC

The percent recover es (%R) and relative percent differences (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the
compounds identified below using the following calculation:

%Recovery = 100 * (SSC - SC)/SA Where SSC = Spiked concentration
SA = Spike added

SC = Sample concentration

RPD =((SSCLCS - SSCLCSD) * 2) / (SSCLCS + SSCLCSD))*1 00

LCS/LCSD samples: Ll b _. \ ~ Lj b

LCS = Laboratory Control Sample percent recovery LCSD = Laboratory Control Sample duplicate percent recovery

Spike Sample Spike Sample
I LCS

II LCSe
II LCS/LCSD

I
Addii.d

(;:\i )
~o~'tor

I II II I
ComDound ( IM \, I Percent Recovery Percent Recovery RPD

'¡:¡:¡I:¡I¡¡¡¡I¡¡¡¡¡¡¡¡¡lt¡¡:¡¡¡¡¡~¡¡¡¡¡:¡¡~¡::¡¡¡:¡¡¡¡¡¡¡¡m~ii¡¡¡¡i¡¡¡::~¡¡¡~i¡~¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡I

'" V \.
I I II I II i I

LCS LCSD - LCS LCSD Reported Recalc. Reported Recalc. Reported Recalc.

Gasoline (8015)

Diesel (8015) ~.:Ç ~ U "' - ~ OJ'ì . ., to D ~A-.~ ~

Benzene (8021 B)

Methane (RSK-175)

2,4-D (8151 )

Dinoseb (8151)

Naphthalene (8310)

Anthracene (831 0)

HMX (8330)

2,4,6- Trinitrotoluene (8330)

Comments: Referto Laboratory Control Sample/Laboratory Control Sample Duplicate findinQs worksheet for list of Qualifications and associated samples when reported
results do not aQree within 10.0% of the recalculated results. .

LCSCLCNew.wpd



LDC #: ¡i.l0i, D ~ _
SDG #: \'M i O(Pb 1/40~

LPLC

VALIDATION FINDINGS WORKSHEET
Sample Calculation Verification

Page: -lofL
Reviewer: -1

2nd Reviewer: ~

Were all reported results recalculated and verified for all level iV samples?
Were all recalculated results for detected target compounds within 10% of the reported results?

Concentration= (A)(Fv)(Df)
(RF)(Vs or Ws)(%S/100)

Example:

Sample ID. Jt"" Compound Name ~
A= Area or height of the compound to be measured
Fv= Final Volume of extract
Df= Dilution Factor
RF= Average response factor of the compound

In the initial calibration
Vs= Initial volume of the sample
Ws= Initial weight of the sample
%S= Percent Solid

Concentration = )0 Caoi-i'b
%."1(.

¡( c., 7 i. 1q¡ -¡ to --: "

o. "23 ~ô- I 1-
~v

Reported Recalculated Results
# Sample ID Compound Concentrations Concentrations Qualifications

( ) ( )

Comments:

SAMPCALew.wpd



LDC Report# 14702D1

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Camp Pendleton, CTO 102

Collection Date: January 17, 2006

LDC Report Date: March 9, 2006

Matrix: Water

Parameters: Volatiles

Validation Level: EPA Level ill & iV

Laboratory: Alpha Analytical, Inc.

Sample Delivery Group (SDG): BMI06011905

Sample Identification

1413-QCTB
1413-QCFB
1413-MW04
1413-MW05**
1413-MW05Dup
1413-MW06
1413-MW07
1413-MW08
1413-MW09
1413-MW04MS
1413-MW04MSD

**Indicates sample underwent EPA Level iV review

V:\LOGIN\8ATTELLE\PENDLE~ 1\14702D1.834 1



Introduction

This data review covers 11 water samples listed on the cover sheet including dilutions
and reanalysis as applicable, The analyses were per EPA SW 846 Method 8260B for
Volatiles,

This review follows a modified outline of the USEPA Contract Laboratory Program
National Functional Guidelines for Organic Data Review (October 1999) as there are
no current guidelines for the method stated above,

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified a P (protocol) or A (advisory) to indicate whether the
flag is due to a laboratory deviation from a specified protocol or is of technical

advisory nature,

Blank results are summarized in Section V,

Field duplicates are summarized in Section XVi.

Samples indicated by a double asterisk on the front cover underwent a EPA Level iV
review, A EPA Level ILL review was performed on all of the other samples. Raw data
were not evaluated for the samples reviewed by Level ILL criteria since this review is
based on QC data.

The following are definitions of the data qualifiers:

U Indicates the compound or analyte was analyzed for but not detected at or above
the stated limit.

J Indicates an estimated value,

R Quality control indicates the data is not usable.

N Presumptive evidence of presence of the constituent.

UJ Indicates the compound or analyte was analyzed for but not detected, The sample
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore
qualification was not required.

V:\LOGIN\8ATTELLE\PENDLE~ 1\14702D1,834 2



i. Technical Holding Times

All technical holding time requirements were met

The chain-of-custodies were reviewed for documentation of cooler temperatures, All
cooler temperatures met validation criteria.

II. GC/MS Instrument Penormance Check

Instrument performance was checked at 12 hour intervals,

All ion abundance requirements were met.

III. Initial Calibration

Initial calibration was performed using required standard concentrations.

Percent relative standard deviations (%RSD) were less than or equal to 15,0% for each
individual compound and less than or equal to 30.0% for calibration check compounds
(CCCs).

I n the case where %RSD was greater than 15.0%, the laboratory used a calibration curve
to evaluate the compound, All coefficients of determination (~) were greater than or equal
to 0.990 ,

For the purposes of technical evaluation, all compounds were evaluated against the
30.0% (%RSD) National Functional Guideline criteria, Unless noted above, all compounds
were within the validation criteria,

Average relative response factors (RRF) for all volatile target compounds were within
method and validation criteria.

IV. Continuing Calibration

Continuing calibration was performed at the required frequencies,

Percent differences (%D) between the initial calibration RRF and the continuing
calibration RRF were within the method criteria of less than or equal to 20.0% for
calibration check compounds (CCCs).

For the purposes of technical evaluation, all compounds were evaluated against the
25.0% (%D) National Functional Guideline criteria. Unless noted above, all compounds
were within the validation criteria with the following exceptions:

V:\LOGIN\8ATTELLE\PENDLE ~ 1 \14702D1.834 3



Date Compound %D Associated Samples Flag A or P

1/23/06 Hexachlorobutadiene 25.5 All samples in SDG J (all detects) A
BMI06011905 UJ (all non-detects)

All of the continuing calibration RRF values were within method and validation criteria,

V. Blanks

Method blanks were reviewed for each matrix as applicable, No volatile contaminants
were found in the method blanks.

Vi. Surrogate Spikes

Surrogates were added to all samples and blanks as required by the method, All
surrogate recoveries (%R) were within QC limits,

ViI. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each
matrix as applicable, Percent recoveries (%R) and relative percent differences (RPD) were
within QC limits,

VII. Laboratory Control Samples (LCS)

Laboratory control samples were reviewed for each matrix as applicable with the
following exceptions:

Sample Compound Finding Criteria Flag A or P

All samples in SOG All TCL compounds The LCS was analyzed The LCS should be None P
BMl06011905 as a continuing analyzed independently

calibration standard, from the calibration.

iX. Regional Qualiy Assurance and Qualiy Control

Not applicable,

X. Internal Standards

All internal standard areas and retention times were within QC limits.

V:\LOGIN\BATTELLE\PENDLE~ 1\1470201.B34 4



Xl. Target Compound Identifications

All target compound identifications were within validation criteria for samples on which
a EPA Level IV review was performed, Raw data were not evaluated for the samples
reviewed by Level ILL criteria.

XII. Compound Quantitation and CRQLs

All compound quantitation and CRQLs were within validation criteria for samples on
which a EPA Level iV review was performed. Raw data were not evaluated for the
samples reviewed by Level ILL criteria,

XIII. Tentatively Identified Compounds (TICs)

Tentatively identified compounds were not reported by the laboratory.

XLV. System Penormance

The system performance was within validation criteria for samples on which a EPA Level
iV review was performed. Raw data were not evaluated for the samples reviewed by
Level ILL criteria.

XV. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

XVI. Field Duplicates

Samples 1413-MW05** and 1413-MW05Dup were identified as field duplicates. No
volatiles were detected in any of the samples with the following exceptions:

Concentration (ug/L)

Compound 1413-MW05**
I

1413-MW05Dup RPD

I Benzene 1

0.54

I

0.52

1

4

1

XVII. Field Blanks

Sample 1413-QCTB was identified as a trip blank. No volatile contaminants were found
in this blank.

Sample 1413-QCFB was identified as a field blank, No volatile contaminants were found
in this blank,

V:\LOGIN\BATTELLE\PENDLE ~ 1\14702D1.B34 5



Camp Pendleton, CTO 102
Volatiles - Data Qualification Summary - SDG BMI06011905

I
SDG

I
Sample

I
Compound

I
Flag I A or P I Reason

I

BMI06011905 1413-QCTB Hexachlorobutadiene J (all detects) A Continuing calibration
1413-QCFB UJ (all non-detects) (%D)
1413-MWQ4
1413-MW05**
1413-MW05Dup
1413-MW06
1413-MWQ7
1413-MW08
1413-MW09

BMl06011905 1413-QCTB All TCL compounds None P Laboratory control
1413-QCFB samples
1413-MW04
1413-MW05**
1413-MW05Dup
1413-MW06
1413-MW07
1413-MW08
1413-MW09

Camp Pendleton, CTO 102
Volatiles - Laboratory Blank Data Qualification Summary - SDG BMI06011905

No Sample Data Qualified in this SDG

V:\LOGIN\BATTELLE\PENDLE~ 1\14702D1.B34 6
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Alpha Analytical, Inc.

255 Glendale Ave. 0 Suite 210 Sparks, Nevada 89431-5778

(775) 355-10440 (775) 355-0406 FAX 01-800-283-1183

ANAL YTICAL REPORT

Battelle Memorial Institute
505 King Avenue
Columbus,OH 43201
Job#: 1'0102-1413

Alpha Analytical Number: BMI060 l1905-0 I A
Client J.D. Number: 1413-QCTB

Att:
Phone:
Fax:

Chris Zimmerman

(614) 424-3779
(614) 424-3667

Sampled: 01/17/06
Received: 01/l9/06
Analyzed: 0 I /23/06

Volatile Organics by GC/MS
EP A Method SW8260B

Reporting Reporting

Compound Concentration Limit Compound Concentration Limit------_.-._------- .- '.__.__._--'~~-_. ------
1 o ichlorodifluoromelhane NO LA 1.0 ¡ig/L 36 m,p-Xylene NO f) 0.50 ¡ig/L

2 Chloromethane NO 2.0 ¡ig/L 37 Bromoform NO 1.0 ¡ig/L

3 Vinyl chloride NO 1.0 ¡ig/L 38 Styrene NO 1.0 ¡iglL

4 Chloroethane NO 1.0 ¡ig/L 39 o-Xylene NO 0.50 ¡ig/L

5 Bromomethane NO 2.0 ¡ig/L 40 1,1,2,2- Tetrachloroelhane NO 1.0 ¡ig/L

6 T richlorofluoromethane NO 1.0 ¡iglL 41 1,2,3-Trichloropropane NO 2.0 ¡ig/L

7 1 ,1-0ichloroethene NO 1.0 ¡ig/L 42 Isopropylbenzene NO 1.0 ¡ig/L

8 Oichloromethane NO 2.0 ¡ig/L 43 Bromobenzene NO 1.0 iig/L
9 trans-1,2-Dichloroethene NO 1.0 ¡ig/L 44 n-Propylbenzene NO 1.0 ¡ig/L

10 Methyl tert-butyl ether (MTBE) NO 0.50 ¡ig/L 45 4-Chlorotoluene NO 1.0 ¡ig/L

11 1,1-0ichloroethane NO 1.0 ¡ig/L 46 2-Chlorotoluene NO 1.0 ¡ig/L

12 cis-1,2-0ichloroethene NO 1.0 ¡ig/L 47 1,3,5- Trimethylbenzene NO 1.0 iiglL
13 Bromochloromethane NO 1.0 iig/L 48 tert-Butylbenzene NO 1.0 iig/L
14 Chloroform NO 1.0 ¡.g/L 49 1,2,4-Trimethylbenzene NO 1.0 ¡ig/L

15 2,2-0ichloropropane NO 1.0 ¡ig/L 50 sec-Butylbenzene NO 1.0 ¡ig/L

16 1,2-0ichloroethane NO 1.0 ¡.glL 51 1,3-Dichlorobenzene NO 1.0 ¡ig/L

17 1,1,1-Trichloroethane NO 1.0 iig/L 52 1 ,4-Dichlorobenzene NO 1.0 ¡.g/L

18 1,1-Dichloropropene NO 1.0 ¡ig/L 53 4-lsopropyltoluene NO 1.0 ¡.g/L

19 Carbon tetrachloride NO 10 ¡ig/L 54 1,Z-Oichlorobenzene NO 1.0 ¡.g/L

20 Benzene NO 0.50 ¡ig/L 55 n-Sutylbenzene NO 1.0 ¡ig/L

21 Dibromomethane NO 1.0 ¡ig/L 56 1,2-Dibromo-3-chloropropane (DSCP) NO 5.0 ¡ig/L

22 1,2-0ichloropropane NO 1.0 ¡ig/L 57 1,2,4- T richlorobenzene NO 2.0 ¡ig/L

23 Trichloroethene NO 1.0 ¡ig/L 58 Naphthalene NO 2.0 ¡.g/L

24 Bromodichloromethane NO 1.0 ¡iglL 59 Hexachlorobutadiene NO i.r 2.0 ¡iglL

25 cis-1,3-Dichloropropene NO 1.0 ¡ig/L 60 1,2,3- T richlorobenzene NO fA 2.0 ¡.glL

26 trans-1,3-0ichloropropene NO 1.0 ¡.g/L 61 Surr: 1,Z-Dichloroelhane-d4 97 %REC

27 1.1,2- Trichloroethane NO 1.0 iig/L 62 Surr: Toluene-d8 98 %REC
28 Toluene NO 0.50 ¡ig/L 63 Surr: 4-Bromofluorobenzene 100 %REC
29 1,3-0ichloropropane NO 1.0 ¡.g/L

30 Dibromochloromethane NO 1.0 iig/L
31 1 ,2-0ibromoelhane (EOS) NO 2.0 ¡.g/L

32 T etrachloroethene NO 1.0 ¡ig/L
33 1,1,1,2- Tetrachloroethane NO 1.0 ¡.g/L

34 Chlorobenzene NO 1.0 ¡.glL
35 Ethylbenzene NO \Y 0.50 ¡iglL

°No Benzene was observed above an estimated reporting limit orO.2S ¡.g/L.

~~ £7~~ D~~ rND ; Not Detected

Roger L Scholl. Ph_D.. Laboraiol) Direcior. . Randy Gardner. Laboratory Manager. . Waller Hinchma, Quality As.surance Offcer

Sacramento. CA . (916) 366.9089 I La Vegas. NV . (702) 2B i .4B48 I inro(ßalpha-analyiicai-com 2/1/06

Report Date

~\\'ò\t ~
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" Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044' (775) 355-0406 FAX. l-800-283-1183

ANALYTICAL REPORT

Battelle Memorial Institute
505 King Avenue
Columbus,OH 4320l
)ob#~_iQl0l-1413

Att:
Phone:
Fax:

Chris Zimmermn
(6l4) 424-3779
(6l4) 424-3667

Alpha Analytical Number: BMI06011905-02A
Client 1.0. Number: 1413-QCFB

Sampled: 0l/17/06
Received: 01/19/06

Analyzed: 01/23/06

Volatile Organics by GC/MS
EP A Method SW8260B

Reporting Reporting
Compound Concentration Limit Compound Concentration Limit.. ___._..__u_______+ _ . ---------"--- .._._--~_.__. --_.._-~-_.

1 o ichlorodin uoromethane NO ,11 1.0 ~g/ 36 m,p-Xylene NO lÁ 0.50 ~g/L
2 Chloromethane NO 2.0 ~g/L 37 Bromoform NO 1.0 ~g/L
3 Vinyl chloride NO 1.0 ~gJL 38 Styrene NO 1.0 .ig/L4 Chloroethane NO 1.0 ~g/ 39 o-Xylene NO 0.50 ~g/L
5 Bromomethane NO 2.0 ~g/L 40 1,I,2.2-Tetrachloroelhane NO 1.0 ~g/L
6 T richlorofl uoromelhane NO 1.0 ~g/L 41 1,2,3- Trichloropropane NO 2.0 .ig/L
7 1,1-0ichloroethene NO 1.0 ~g/L 42 Isopropylbenzene NO 1.0 ~g/L
8 Oichloromethane NO 2.0 ~g/L 43 Bromobenzene NO 1,0 ~g/L
9 Irans-l.2-0ichloroethene NO 1.0 ~g/L 44 n-Propylbenzene NO 1.0 ~g/L
10 Methyl tert-butyl ether (MTBE) NO 0.50 ~g/L 45 4-Chlorotoluene NO 1.0 ~gJL
11 1,1-0ichloroethane NO 1.0 ~g/L 46 2-Chlorotoluene NO 1.0 ~g/L
12 cis-l,2-0ichloroethene NO 1.0 ~glL 47 1,3,5- T rirnethylbenzene NO 1.0 ~g/L
13 Bromochloromethane NO 1.0 ~g/L 48 tert-Butylbenzene NO 1.0 ~gJL
14 Chloroform NO 1.0 ~g/L 49 1,2,4- T rimethylbenzene NO 1.0 ~g/L
15 2,2-0ichloropropane NO 1.0 .ig/L 50 sec-Butylbenzene NO 1.0 .i9/L
16 1,2-0ichloroethane NO 1.0 ~g/L 51 1 ,3-0ichlorobenzene NO 1.0 .ig/L
17 1,1.1-Trichloroethane NO 1.0 ~g/L 52 1,4-0ichlorobenzene NO 1.0 .ig/L
18 1,1-0ichloropropene NO 1.0 ~g/L 53 4-lsopropyltoluene NO .1.0 ~g/L
19 Carbon tetrachloride NO 1.0 .ig/L 54 1,2-0ichlorobenzene NO 1.0 .ig/L
20 Benzene NO 0.50 ~glL 55 n-Butylbenzene NO 1.0 ~g/L
21 Oibromomelhane NO 1.0 ~g/L 56 i ,2-0ibrorno-3-chloropropane (OBCP) NO 5.0 ~g/L
22 1,2-0ichloropropane NO 1.0 ~g/L 57 1,2,4- T richlorobenzene NO 20 ~g/L
23 T richloroelhene NO 1.0 ~g/L 58 Naphthalene NO \Y 2.0 ~g/L
24 Bromodichloromethane NO 1.0 ~g/L 59 Hexachlorobutadiene NO IAS 2.0 .ig/L
25 cis-l,3-0ichloropropene NO 1.0 pg/L 60 1,2,3-Trichlorobenzene NO LA 2.0 ~g/L
26 trans-l,3-0ichloropropene NO 1.0 .i9/L 61 Surr: 1,2-0ichloroethane-d4 101 %REC
27 1,1,2- Trichloroethane NO 1.0 ~g/ 62 Surr: Toluene-d8 98 %REC
28 Toluene NO 0.50 ~g/L 63 Surr: 4-Bromofluorobenzene 98 %REC
29 l,3-0ichloropropane NO 1.0 ~gJL
30 Dibromochloromethane ND 1.0 I'g/L
31 l,2-0ibromoethane (EDB) ND 2.0 .ig/L
32 T etrachloroethene NO 1.0 .ig/L
33 1,I,I,2-Tetrachloroethane NO 1.0 .ig/L
34 Chlorobenzene NO 1.0 ~g/L
35 Ethylbenzene NO \! 0.50 .ig/L

'No Benzene was observed above an estimated reporting limii orO.25 IJg/L.

~~ /í-7~~ rD~~ c¡NO = Not Detected

Roger L. Scholl. Ph.D.. Laboratory Director. . Randy Gardner, Laraiory Manager. . Walier Hinchman, Quality Assurance Offcer

Sacrall1enlO, CA . (916) 366-9089/ Las Vegas, NV . (702) 281-4848/ info(!alpha-analytical.com 2/1/06

Report Date

f1 VJ \ri \i
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Alpha Analytical, Inc.

255 Glendale Ave.' Suite 21. Sparks, Nevada 89431-5778

(775) 355-1044' (775) 355-0406 FAX. 1-800-283-1183

ANALYTICAL REPORT

Battelle Memorial Institute
505 King Avenue
Columbus, OR 4320 I
JQQ-lL _J:9-l.Ql:_HJJ_______

Att:
Phone:
Fax:

Chris Zimmerman

(614) 424-3779
(6l4) 424-3667

Alpha Analytical Number: BMI060ll905-04A
Client I.D. Number: 1413-MW04

Sampled: 01/17/06
Received: 01/19/06

Analyzed: 0 I /23/06
u .___ ____________________.__

V olatile Organics by GC/MS
EPA Method SW8260B

Reporting Reporting
Compound Concentration Limit Compound Concentration Limit-_..._-----------~---~

1 o ichlorodifluoromethane NO IA 1.0 ¡JgJL 36 m,p-Xylene NO 1A 0.50 ¡Jg/L2 Chloromethane NO 2.0 ¡Jg/L 37 Bromoform NO 1.0 ¡Jg/L3 Vinyl chloride NO 1.0 ¡Jg/L 38 Styrene NO 1.0 ¡Jg/L4 Cliloroethane NO 1.0 ¡JgJL 39 a-Xylene NO 0.50 ¡Jg/L5 Bromomethane NO 2,0 ¡JgJL 40 1,1,2,2-Tetrachloroethane NO 1.0 ¡JgJL6 T richlorofluoromethane NO 1.0 ¡JglL 41 1,2,3- T richloropropane NO 2.0 ¡Jg/L7 l,l-0ichloroethene NO 1.0 ¡Jg/L 42 Isopropylbenzene NO 1.0 ¡Jg/L8 Dichloromethane NO 2.0 ¡JgJL 43 Bromobenzene NO 1.0 ¡JgJL9 trans-1,2-Dichloroethene NO 1_0 ¡Jg/L 44 n-Propylbenzene NO 1.0 ¡Jg/L10 Methyl tert:buty ether (MTBE) NO 0.50 ¡JglL 45 4-Chlorotoluene NO 1.0 ¡Jg/L11 l,l-0ichloroethane NO 1.0 ¡Jg/L 46 2-Chlorotoluene NO 1.0 ¡Jg/L12 cis-l.2-0ichloroethene NO 1.0 ¡Jg/L 47 l,3,5-Trimethylbenzene NO 1.0 ¡Jg/L13 Bromochloromethane NO 1.0 ¡Jg/L 48 tert-B utylbenzene NO 1.0 ¡JgJL14 Chloroform NO 1.0 ¡Jg/L 49 1,2,4- Trimethylbenzene NO 1.0 ¡Jg/L15 2,2-0ichloropropane NO 1.0 ¡Jg/L 50 sec-Butybenzene NO 1.0 ¡Jg/L16 1.2-0ichloroethane NO 1.0 ¡Jg/L 51 1,3-Dichlorobenzene NO 1.0 ¡Jg/L17 1 ,1 ,1- Trichloroethane NO 1.0 ¡Jg/L 52 1,4-0ichlorobenzene NO 1.0 ¡JgJL18 1 ,1-Dichloropropene NO 1.0 ¡Jg/L 53 4-lsopropylloluene NO 1.0 ¡Jg/L19 Carbon tetrachloride NO 1.0 ¡JgJL 54 1,2-0ichlorobenzene NO 1.0 ¡Jg/L20 Benzene NO 0.50 ¡JglL 55 n-Butylbenzene NO 1.0 ¡Jg/L21 Dibromomelhane NO 1.0 ¡Jg/L 56 l,2-Dibromo-3-chloropropane (OBCP) NO 5.0 ¡Jg/L22 1,2-Dichloropropane NO 1.0 ¡JgJL 57 1,2,4- Trichlorobenzene NO 2.0 ¡Jg/L23 T richloroelhene NO 1.0 ¡Jg/L 58 Naphthalene NO 2.0 ¡Jg/L24 Bromodichloromethane NO 1,0 ¡Jg/L 59 Hexachlorobutadiene NO Ur 2.0 ¡Jg/L25 cis-l,3-0ichloropropene NO 1.0 ¡Jg/L 60 1,2.3- Trichlorobenzene NO \A 2.0 ¡Jg/L26 trans-l,3-Dichloropropene NO 1.0 ¡Jg/L 61 Surr: 1,2-0ichloroethane-d4 99 %REC27 1,1,2- Trichloroethane NO 1.0 ¡Jg/L 62 Surr: T oluene-d8 98 %REC28 Toluene NO 0.50 ¡Jg/L 63 Surr: 4-Bromofiuorobenzene 94 %REC29 l,3-Dichloropropane NO 1.0 ¡Jg/L30 Dibromochloromelhane NO 1.0 ¡Jg/L
31 1 ,2-Dibromoethane (EDe) NO 2.0 ¡Jg/L
32 T etrachloroethene NO 1.0 ¡Jg/L
33 l,l,l.2-Tetrachloroethane NO 1.0 ¡Jg/L
34 Chlorobenzene NO 1.0 ¡Jg!
35 Elhylbenzene NO .. 0.50 ¡Jg/L

"No Benzene was observed above an estimated reporting limit of 0.25 ¡ig/L.

NO ~ Not Detected~~ ~'Ý.d~ D~~ 1r
Roger L. Scholl, Ph.D.. Laooratory Direcior. . Randy Gardner. Labomtory Manager ~ . Walter Hinchman, Quality Assurance Offcer

Sacramento, CA. (916) 366-9089/ Las Vegas, NV. (702) 281-4848/ info(falpha-analyiical.com 2/1/06

Report Date

\\jtl
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" Alpha Analytical, Inc.
255 Glendale Ave.' Suite 21. Sparks, Nevada 89431-5778

(775) 355-1044' (775) 355-0406 FAX. 1-800-283-1183

ANAL YTICAL REPORT

Battelle Memorial Institute
505 King Avenue
Columbus, OH 43201
lob#: TO 1 02-l413_.~__._.____________

Alpha Analytical Number: BMI06011905-05A
Client I.D. Number: 1413-MW05

Att:
Phone:
Fax:

Chris Zimmerman

(614) 424-3779
(6l4) 424-3667

Sampled: 01/17/06
Received: 01/19/06

Analyzed: 01/23/06

V olatile Organics by GC/MS
EP A Method SW8260B

Reporting Reporting

Compound Concentration Limit Compound Concentration Limit
.... .."n.___.--_________ .._. .. .__. --_..--_._---------- -- -_..__...- _._._-._----~~--~.._-----

1 o ichlorodi f1uoromethane NO V. 1.0 pgJL 36 m,p-Xylene NO It 0.50 pg/L

2 Chloromethane NO 2.0 pg/L 37 Bromoform NO 1.0 pg/L

3 Vinyl chloride NO 1.0 lJg/L 38 Styrene NO 1.0 lJg/L

4 Chloroethane NO 1.0 lJg/L 39 o-Xylene NO 0.50 lJg/L

5 Bromomethane NO 4.0 lJg/L 40 l,l,2,2-Tetrachloroethane NO 1.0 lJg/L
6 T richlorofiuoromethane NO 1.0 lJg/L 41 l,2,3-Trichloropropane NO 4.0 pg/L

7 l,l-0ichloroethene NO 1.0 lJg/L 42 Isopropyl benzene NO 1.0 pgJL
8 Oichloromethane NO 4.0 pg/L 43 Bromobenzene NO 1.0 pg/L

9 trans-l,2-0ichloroethene NO 1.0 pg/L 44 n-Propylbenzene NO 1.0 lJg/L

10 Methyllert-butyl ether (MTBE) NO 0.50 lJg/L 45 4-Chlorotoluene NO 1.0 lJg/L

11 1,1-0ichloroethane NO 1.0 pg/L 46 2-Chlorotoluene NO 1.0 pglL

12 cis-l,2-0ichloroethene NO 1.0 pg/L 47 1,3,5- Trímethylbenzene NO 1.0 pg/L

13 Bromochloromethane NO 1.0 pg/L 48 tert-Butylbenzene NO 1.0 pg/L

14 Chloroform NO 1.0 pg/L 49 l,2,4-Trimethylbenzene NO 1.0 pgJL

15 2,2-0ichloropropane NO 1.0 pg/L 50 sec-Butylbenzene NO 1.0 pglL

16 1,2-Dichloroethane NO 1.0 pg/L 51 1,3-Dichlorobenzene NO 1.0 pg/L

17 1,1,1- Trichloroethane NO 1,0 lJg/L 52 1,4-0ichlorobenzene NO 1.0 pgJL

18 1 ,1-0ichloropropene NO 1.0 pg/L 53 4-lsopropyitoluene NO 1.0 pg/L

19 Carbon tetrachloride NO 1.0 pg/L 54 1,2-0ichlorobenzene NO 1.0 pg/L

20 Benzene 0.54 0.50 pg/L 55 n-B utylbenzene NO 1.0 pg/L

21 Dibromomethane NO V\ 1.0 pg/L 56 1 ,2-0ibromo-3-chloropropane (DBCP) NO 6.0 lJg/L

22 l,2-0ichloropropane NO 1.0 pg/L 57 1,2,4- Trichlorobenzene NO 4.0 lJg/L

23 T richloroelhene NO 1.0 pg/L 58 Naphthalene NO 4.0 lJg/L

24 Bromodichloromethane NO 1.0 pgJL 59 Hexachlorobutadiene NO UJ 4.0 pg/L

25 cis-l,3-Dichloropropene NO 1.0 pg/L 60 1,2,3-Trichlorobenzene NO IA 4.0 lJg/L

26 trans-l,3-Dichloropropene NO 1.0 lJgJL 61 Surr: 1,2-0ichloroethane-d4 102 %REC

27 l,1,2-Trichloroethane NO 1.0 pg/L 62 Surr: T oluene-d8 96 %REC

28 Toluene NO 0.50 pg/L 63 Surr: 4-Bromofiuorobenzene 94 %REC

29 1.3-Dichloropropane NO 10 pg/L
30 Oibromochloromethane ND 1.0 lJg/L
31 1 ,2-Dibromoethane (EDS) NO 4.0 lJg/L
32 T elrachloroethene NO 1.0 lJg/L
33 1.1,1,2- Tetrachloroethane NO 1.0 lJg/L
34 Chlorobenzene NO 1.0 lJg/L
35 Ethylbenzene NO 0.50 lJg/L

Some Reporting Limits were increased due to sample foaming.

~~ £:7~~ D~~ rND ~ Not Detected

Roger L Scholl. Ph.D. LaboralOry Dírector. " Randy Gardner. Lalxraiory Manager. . Walter Hindunan, Qualiiy Assurance Offcer

Sacramento. CA . (916) 366-9089/ Las Vegas. NV . (702) 28 i ~4848/ info~alpha.¡malyticai-com
2/1/06

Report Date

\ Ð If

h\\P\

Page 1 of I

12



" Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

ANAL YTICAL REPORT

Battelle Memorial Institute
505 King Avenue
Columbus,OH 43201
J oQtL__T9JQl:1Lll)

Attn:
Phone:
Fax:

Chris Zimmerrn
(614) 424-3779
(614) 424-3667

Alpha Analytical Number: BMI060 1 1905-06A Sampled: 01/17/06
Client J.D. Number: 14l3-MW05DUP Received: 01/19/06

Analyzed: o 1 /23/06
. ..... . - -----~~--_._-_.. ....._--- _. - .__.._-~--_..- .._-

Volatile Organics by GC/MS
EP A Method SW8260B

Reporting Reporting
Compound Concentration Limit Compound Concentration Limit._~--- -- . - --_._~------ ._----_..__._----

1 D ichlorod ifluoromethane NO lA 1.0 lJg/L 36 m,p-Xylene ND If 0.50 lJg/L
2 Chloromethane NO 2.0 lJg/L 37 Bromoform NO 1.0 lJg/L
3 Vinyl chloride NO 1.0 lJgll 38 Styrene NO 1.0 lJglL
4 Chloroethane NO 1.0 lJg/L 39 o-Xylene NO 0.50 lJg/L
5 Bromomethane NO 4.0 lJg/L 40 1.1,2,2-Tetrachloroethane NO 1.0 lJg/L
6 T richlorofluoromethane NO 1.0 lJg/L 41 1,2,3- Trichloropropane NO 4.0 lJg/L
7 1.1-oichloroethene NO 1.0 lJgI 42 Isopropylbenzene NO 1.0 lJg/L
8 Oichloromethane NO 4.0 lJg/L 43 Bromo benzene NO 1.0 lJg/L
9 trans-l,2-0ichloroethene NO 1.0 lJg/L 44 n-Propylbenzene NO 1.0 lJg/L
10 Methyl tert-butyl ether (MTBE) NO 0.50 lJglL 45 4-Chlorotoluene NO 1.0 lJg/L
11 1,1-oichloroethane NO 1.0 lJg/L 46 2-Chlorotoluene NO 1.0 lJg/L
12 cis-l,2-oichloroethene NO 1.0 lJg/L 47 1,3,5- Trimethylbenzene NO 1.0 lJg/L
13 Bromochloromethane NO 1.0 lJg/L 48 tert-Butylbenzene NO 1.0 lJg/L
14 Chloroform NO 1.0 lJglL 49 1,2,4- Trimelhylbenzene NO 1.0 lJg/L
15 2,2-0ichloropropane NO 1.0 lJg/L 50 sec-Butylbenzene NO 1.0 lJg/L
16 l,2-oichloroethane NO 1.0 lJglL 51 1,3-oichlorobenzene NO 1.0 lJgll
17 1,l,l-Trichloroethane NO 1.0 lJg/L 52 l,4-oichlorobenzene NO 1.0 lJg/L
18 1.1-0ichloropropene NO 1.0 lJg/L 53 4-lsopropyltoluene NO 1.0 lJg/L
19 Carbon tetrachloride NO \Y 1.0 lJg/L 54 1,2-0ichlorobenzene NO 1.0 lJg/L
20 Benzene 0.52 0.50 lJg/L 55 n-ButY/benzene NO 1.0 lJg/L
21 oibromomethane NO lA 1.0 lJg/L 56 1.2-0ibromo-3-chloropropane (08CP) NO 6.0 lJg/L
22 l,2-oichloropropane NO 1.0 lJg/L 57 1,2,4- Trichlorobenzene NO 4.0 lJg/L
23 T richloroethene NO 1.0 lJg/L 58 Naphthalene NO 4.0 lJg/L
24 Bromodichloromethane NO 1.0 lJg/L 59 Hexachlorobuladiene NO Ur- 4.0 lJg/L
25 cis-l,3-0ichloropropene NO 1.0 lJg/L 60 1.2,3-Trichlorobenzene NO It 4.0 lJg/L
26 trans-l,3-0ichloropropene NO 1.0 lJg/L 61 Surr: 1,2-0ichloroethane-d4 101 %REC
27 1,1.2-Trichloroethane NO 1.0 lJg/L 62 Surr: Toluene-d8 97 %REC
28 Toluene NO 0.50 lJg/L 63 Surr: 4-Bromofluorobenzene 97 %REC
29 1.3-0ichloropropane NO 1.0 lJg/L
30 Oibromochloromethane NO 1.0 lJg/L
31 1 ,2-0ibromoethane (EOB) NO 4.0 lJglL
32 T etrachloroethene NO 1.0 lJg/L
33 1.1,1.2- Tetrachloroethane NO 1.0 lJg/L
34 Chlorobenzene NO 1.0 lJg/L
35 Ethylbenzene NO 0.50 lJg/L

Some Reporting Limits were increased due to sample foaming.

ND = Not Detected~~ /é7~~ ¿)~~ lr
Rog~r L ScholL. Ph.D.. Laboratory Director. . Randy Gardner, Labraiory Manager' . Walter Hinchma, Quality Assurance Offcer

Sacrameniii, CA . (916) 366-9089/ Las Vegas. NV . -(02) 281-4!l48 I infoQ!alpha-analytical.com 2/1/06

Report Date
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Alpha Analytical, Inc.

255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044' (775) 355-0406 FAX. 1-800-283-1183

ANALYTICAL REPORT

Battelle Memorial Instirute Att: Chris Zimmerman
505 King A venue Phone: (614) 424-3779
Columbus,OH 43201 Fax: (6l4) 424-3667
Job#: T0102-l413 ___no_.___ ----~._--. ~--- _._.~.-- .____.._u_..
---._----_..---_.._- _.._----~--_....

Alpha Analytical Number: BMI0601l905-07 A Sampled: 01/17/06
Client I.D. Number: 1413-MW06 Received: 01/19/06

Analyzed: 01/23/06
_n _____.____ -_.---------- u..___..___.. -----_. --_.__.~--- ---_."-- .__n_..._._____

Volatile Organics by GC/MS
EP A Method SW8260B

Reporting Reporting
Compound Concentration Limit Compound Concentration Limit.__...~---_. -._------- m_..__~__._. -----~.--_. --"_.- ._-_.-.-- -------

1 o ichlorodifluoromethane NO Vt 1.0 1J9/L 36 m,p-Xylene NO
IA 0.50 IJg/L2 Chloromethane NO 2.0 IJg/L 37 Bromoform NO 1.0 ug/L3 Vinyl chloride NO 1.0 1J91L 38 Styrene NO 1.0 1J9/L4 Chloroethane NO 1.0 IJg/L 39 o-Xylene NO 0.50 IJgJL5 Bromomethane NO 2.0 1J9/L 40 1,1.2,2- Tetrachloroethane NO 1.0 1J9/L6 T richlorofluoromethane NO 1.0 IJg/L 41 1 ,2,3- T richloropropane NO 2.0 Ilg/L7 1,1-oichloroethene NO 1.0 1J9/L 42 lsopropylbenzene NO 1.0 1J9/L8 Dichloromethane NO 2.0 1J9/L 43 Bromobenzene NO 1.0 IJg/L9 trans-l,2-oichloroethene NO 1.0 IJg/L 44 n-Propylbenzene NO 1.0 1J9/L10 Methyl lert-butyl elher (MTBE) NO 0.50 1J9/L 45 4-Chlorololuene NO 1.0 IJg/L11 l,l-Dichloroelhane NO 1.0 IlgJL 46 2-Chlorotoluene NO 1.0 1J9/L12 cis-l,2-Dichloroethene NO 1.0 1J9/L 47 1,3,5-Trimethylbenzene NO 1.0 IJg/L13 Bromochloromethane NO 1.0 lJgJL 48 tert-Butylbenzene NO 1.0 IJg/L14 Chloroform NO 1.0 1J9/L 49 1,2,4- Trimethylbenzene NO 1.0 1J9/L15 2,2-Dichloropropane NO 1.0 Ilg/L 50 sec-Butylbenzene NO 1.0 ug/L16 1,2-oichloroethane NO 1.0 lJg/L 51 1,3-Dichlorobenzene NO 1.0 IJg/L17 1.1,1-Trichloroethane NO 1.0 1l9/L 52 l,4-oichlorobenzene NO 1.0 IJglL18 1,1-oichloropropene NO 1.0 lJg/L 53 4-lsopropyltoluene NO 1.0 Ilg/L19 Carbon tetrachloride NO 1.0 1J9/L 54 1,2-oichlorobenzene NO 1.0 IJg/L20 Benzene NO 0.50 IJg/L 55 n-Butybenzene NO 1.0 IJg/L21 Dibromomethane NO 1.0 1J9/L 56 1 ,2-oibromo-3-chloropropane (DeCP) NO 5.0 1J9/L22 1,2-Dichloropropane NO 1.0 1J9/L 57 1,2,4-Trichlorobenzene NO 2.0 IJg/L23 T richloroethene NO 1.0 IJgJL 58 Naphthalene NO 2.0 IJg/L24 Bromodichloromethane NO 1.0 1J91L 59 Hexachlorobutadiene NO l, .: 2.0 1J9/L25 cis-1,3-oichloropropene NO 1.0 1J91L 60 1,2,3-Trichlorobenzene NO lA 2.0 1l9/L26 trans-1,3-Dichloropropene NO 1.0 IJg/L 61 Surr: 1,2-oichloroethane-d4 102 %REC27 1,l,2-Trichloroethane NO 1.0 IJg/L 62 Surr: Toluene-d8 94 %REC28 Toluene NO 0.50 1J9/L 63 Surr. 4-Bromofiuorobenzene 98 %REC29 1,3-Dichloropropane NO 1.0 IJgJL

30 Dibromochloromelhane NO 1.0 ¡JgJL
31 1.2-Dibromoelhane (EOB) NO 2.0 IJglL
32 T etrachloroethene NO 1.0 Ilg/L
33 l,l,1,2-Telrachloroethane NO 1.0 Ilg/L
34 Chlorobenzene NO 10 Ilg/L
35 Ethylbenzene NO .y 0.50 IJg/L

.No Benzene was observed above an estimated reporting limit olO.25 ¡.g/L

NO = Not Detected~~ ~7.4~ D~~ ~
Rogel" L. Scholl. Ph.D., Laboratory DireclOr. . Randy Gardner, Laboniiory Manager' . Walter Hinctu, Quality Assurance Offci:r

Sacramcri!o, CA . (916) 366-9089/ Las Vegas. NV . (702) 281-4848/ iii(o~aJpha-llaly1ical.com 2/1/06

Report Date
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" Alpha Analytical, Inc.
255 Glendale Ave.. Suite 21. Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

ANAL YTICAL REPORT

Battelle Memorial Institute
505 King Avenue
Columbus,OH 43201
Job#: TOI02-1413

Att:
Phone:
Fax:

Chris Zimmermn
(6l4) 424-3779
(6l4) 424-3667

Alpha Analytical Number: BMI0601l905-08A
Client I.D. Number: l413-MW07

Sampled: 01117/06

Received: 0 III 9/06
Analyzed: 01123/06

. .. ------ ---_.- -_.. -."-_.. -------_.. _.._---_._--_._---~--_..
V olatile Organics by GC/MS

EP A Method SW8260B

Reporting Reporting
Compound Concentration Limit Compound Concentration Limit

._________u ____ _____________

1 o ichlorodi fluorom ethane NO tÆ 1.0 ~g/L 36 m,p-Xylene NO II 0.50 ~g/L
2 Chloromethane NO 2.0 ~g/L 37 Bromoform NO 1.0 ~g/L
3 Vinyl chloride NO 1.0 ~glL 38 Styrene NO 1.0 ~g/L
4 Chloroelhane NO 1.0 IJg/L 39 o-Xylene NO 0.50 ~g/L
5 Bromomethane NO 2.0 IJg/L 40 1,1,2,2-Tetrachloroelhane NO 1.0 IJg/L
6 Trichlorofluoromethane NO 1.0 IJg/L 41 1,2,3- Trichloropropane NO 2.0 IJg/L
7 1,1-0ichloroelhene NO 1.0 1J91L 42 Isopropylbenzene NO 1.0 1J9/L
8 Dichloromethane NO 2.0 IJglL 43 Bromobenzene NO 1.0 IJg/L
9 trans-1,2-Dichloroethene NO 1.0 1J91L 44 n-Propylbenzene NO 1.0 IJg/L
10 Methyl tert-butyl ether (MTBE) NO 0,50 IJglL 45 4-Chlorotoluene NO 1.0 IJg/L
11 1.1-0ichloroethane NO 1.0 1J9/L 46 2-Chlorololuene NO 1.0 IJgJL
12 cis-1,2-Dichloroelhene NO 1.0 IJglL 47 1,3,5- Trimethylbenzene NO 1.0 IJg/L
13 Bromochloromethane NO 1.0 IJg/L 48 tert-Butylbenzene NO 1.0 ~glL
14 Chloroform NO 1.0 IJgJL 49 1,2,4-Trimethylbenzene NO 1.0 IJg/L
15 2,2-0ichloropropane NO 1.0 IJg/L 50 sec-Butylbenzene NO 1.0 1J9/L
16 1.2-0ichloroethane NO 1.0. IJglL 51 1,3-Dichlorobenzene NO 1.0 1J9/L
17 1 ,1 ,1- Trichloroethane NO 1.0 ~glL 52 1,4-Dichlorobenzene NO 1.0 1J9/L
18 1 ,1-0ichloropropene NO 1.0 IJg/L 53 4-lsopropyltoluene NO 1.0 IJg/L
19 Carbon tetrachloride NO 1.0 IJg/L 54 1.2-0ichlorobenzene NO 1.0 1J9/L
20 Benzene NO 0.50 1J9/L 55 n-Butylbenzene NO 1.0 IJg/L
21 Dibromomethane NO 1.0 IJg/L 56 1,2-Dibromo-3-chloropropane (DBCP) NO 5.0 IJg!
22 1,2-0ichloropropane NO 1.0 IJg/L 57 1,2,4-Trichlorobenzene NO 2.0 1J9/L
23 T richloroethene NO 1.0 IJg/L 58 Naphthalene NO 2.0 IJg/L
24 B romodichloromethane NO 1.0 IJg/L 59 Hexachlorobutadiene NO tA r 2.0 1J9/L
25 cis-1,3-0ichloropropene NO 1.0 IJglL 60 1,2,3- T richlorobenzene NO £i 2.0 1J9/L
26 trans-1,3-0ichloropropene NO 1.0 IJg/L 61 Surr: 1,2-0ichioroethane-d4 103 %REC
27 1,1,2-Trichloroethane NO 1.0 IJg/L 62 Surr: Toluene-d8 96 %REC
28 Toluene NO 0.50 IJg/L 63 Surr: 4-Bromofiuorobenzene 97 %REC
29 1,3-Dichloropropane NO 1.0 1J9/L
30 Dibromochloromethane NO 1.0 ~g/L
31 1.2-Dibromoethane (EOS) NO 2.0 IJg/L
32 T etrachloroethene NO 1.0 ~g/L
33 1,1.1.2-Telrachloroelhane NO 1.0 IJg/L
34 Chlorobenzene NO 1.0 ~g/L
35 Elhylbenzene NO 0.50 IJg/L

"No Benzene was observed above an estimated reporting limii 01'0.25 ¡ig/L.

NO ~ Not Detected~~ L7g~ lc~~ ;-
Rogc. L. Scholl, Ph.D., Laooralory Director. . Randy Gardner. Labratory Manager. . Walter Hinchr, Quality Assurance Offcer

Sacramenta, CA . (916) 366.9089/ Las Vegas, NV . (702) 281-4848 I info(4alpha-analyiical.com 2/1/06

Report Date
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" Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 8943 1-5778

(775) 355-1044' (775) 355-0406 FAX' 1-800-283-1183

Battelle Memorial Institute
505 King Avenue
Columbus, OR 43201

19l?ti ~__iQ192 -1113__ __~__________

Alpha Analytical Number: BMI060ll905-09A
Client J.D. Number: 1413-MW08

Compound Concentration

1 Dichlorodifluoromethane NO 11
2 Chloromethane NO
3 Vinyl chloride NO
4 Chloroethane NO
5 Bromomethane NO
6 T richloronuoromelhane NO
7 1 ,1-0ichloroethene NO
8 Oichloromethane NO
9 trans-1.2-0ichloroethene ND
10 Melhyllert-butyl ether (MTBE) NO
11 1 ,1-Dichloroethane NO
12 cis-1,2-Dichloroethene ND
13 B romochloromethane ND
14 Chloroform ND
15 2,2-0ichloropropane NO
16 1,2-Dichloroethane NO

17 1 ,1,1- Trichloroethane ND
18 1 .1-Dichloropropene ND
19 Carbon tetrachloride ND
20 Benzene ND
21 Dibromomethane ND
22 1 .2-0ichloropropane ND
23 T richloroethene ND
24 Bromodichloromethane ND
25 cis-1,3-Dichloropropene ND
26 trans-1,3-Dichloropropene ND
27 1,1,2-Trichloroethane ND
28 Toluene ND
29 1,3-0ichloropropane ND
30 Oibromochloromethane NO
31 1,2-0ibromoethane (EOB) NO
32 T etrachloroethene NO
33 1,1,1,2- Tetrachloroethane NO
34 Chi oro benzene ND
35 Ethylbenzene NO

ANAL YTICAL REPORT

Att:
Phone:
Fax:

Chris Zimmermn
(614) 424-3779
(614) 424-3667

1.0
2.0
1.0
1.0
4.0
1.0
1.0

4.0
1.0

0.50
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0

0.50
1.0
1.0
1.0
1.0
1,0
1.0
1.0

0.50
1.0
1.0
4.0
1.0
1.0
1.0

0.50

~g/L

~g/L
~g/L

~g/L

~g/L
~g/L

pg/L
~g/L
~g/L

~g/L

~g/L
pg/L
~g/L

~g/L
~g/L
~g/L

pg/L
pg/L
pg/L

pg/L
pg/L
~g/L

pg/L
pg/L
pg/L
pg/L
~g/L

pg/L
~g/L
~g/L
~g/L
~g/L
~g/L
~g/L
pg/L

Sampled: 01!l7/06
Received: 01/19/06

Analyzed: 01/23/06

V olatile Organics by GC/MS
EPA Method SW8260B

Reporting

Limit

Some Reporting Limits were increased due to sample foaming.

'No Benzene was observed above an estimated reporting limit of 0.25 ~g/L.

ND = Nol Detected~~ ~74~

Compound

36 m,p-Xylene

37 Bromoform

38 Styrene

39 o-Xylene

40 1,1 ,2,2-T etrachloroethane
41 1,2,3-Trichloropropane
42 Isopropyl benzene
43 Bromobenzene

44 n-Propylbenzene

45 4-Chlorotoluene

46 2-Chlorotoluene

47 1.3,5-Trimethylbenzene

48 tert-Butylbenzene
49 1,2,4-Trimethylbenzene

50 sec-Butylbenzene

51 l,3-0ichlorobenzene
52 l,4-Dichlorobenzene

53 4-lsopropyltoluene
54 1,2-0ichlorobenzene

55 n-Butylbenzene

56 1 ,2-0ibromo-3-chloropropane (OBCP)

57 1,2,4-Trichlorobenzene

58 Naphthalene

59 Hexachlorobutadiene

60 1,2,3-Tnchlorobenzene

61 Surr: 1,2-0ichloroethane-d4
62 SUrT: Toluene-d8

63 SUrT: 4-Bromonuorobenzene

Roger L. Scholl. Ph.D_. Laboratuly Director. . Randy Gardner, Laboratory Manager. . Walier Hinchm, Quality Assurance Officer

Sacramcnlo, CA . (916) 366-9089 / Lao Vegas. NY . (702) 281-4848 / infol8alpha-analyticDJcom

D~~

Reporting

Concentration Limit-----~---~_.-
NO U 0.50 ~g/L
NO 1.0 pg/L
NO 1.0 pg/L
NO 0.50 pg/L
NO 10 ~g/L
NO 40 pg/L
NO 1.0 pg/L
NO 10 ~g/L
NO 1.0 ~g/L
NO 1.0 ~g/L
NO 1.0 ~g/L
ND 10 ~g/L
NO 1.0 ~g/L
NO 1.0 lJg/L
NO 1.0 ~g/L
NO 1.0 pg/L
NO 1.0 pg!L
NO 1.0 ~g/L
NO 1.0 pg/L

NO 1.0 lJg/L
NO 6.0 ~g/L

NO 4.0 pg/L

NO 4.0 pg/L
NO u. 4.0 pg/L
NO l\ 4.0 ~g/L

102 %REC
95 %REC
97 %REC

.d
2/1/06

Report Date
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Alpha Analytical, Inc.

255 Glendale Ave, . Suite 21 0 Sparks, Nevada 89431-5778

(775) 355-lO44 0 (775) 355-0406 FAX 0 1-800-283-1183

ANALYTICAL REPORT

Battelle Memorial Institute
505 King Avenue
Columbus,OH 43201
Job#: _:rOlQ~-JLl13 "~______u___m.

Att:
Phone:
Fax:

Chris Zirrerman
(614) 424-3779
(6l4) 424-3667

Alpha Analytical Number: BMI0601190S-IOA
Client J.D, Number: 1413-MW09

Sampled: 01/l7/06
Received: 01/l9/06
Analyzed: 01/23/06

Volatile Organics by GC/MS
EP A Method SW8260B

Reporting Reporting

Compound Concentration Limit Compound Concentration Limit..- "-----_._--- . . _._-_.__.__..- .__._______n____._.___

1 D ichlorodifluoromelha ne NO Jl 2.0 ~g/L 36 m,p-Xylene NO /Á 1.0 ~g/L
2 Chloromethane NO 4.0 ~g/L 37 Bromoform NO 2.0 ~g/L
3 Vinyl chloride NO 2.0 ~g/L 38 Styrene NO 2.0 ~g/L

4 Chloroethane NO 2.0 ~g/L 39 a-Xylene NO LO ~g/L

5 Bromomelhane NO 8.0 ~g/L 40 1,1,2,2-Tetrachloroelhane NO 20 ~g/L

6 T richlorofl uoromethane NO 2.0 ~g/L 41 1,2.3-Trichloropropane NO 8.0 ~g/L
7 1 ,1-Dichloroelhene NO 2.0 ~g/L 42 Isopropylbenzene NO 2.0 ~g/L

8 Dichloromethane NO 8.0 ~g/L 43 Sromobenzene NO 2.0 ~g/L

9 trans-1 ,2-Dichloroethene NO 2.0 ~g/L 44 n-Propylbenzene NO 2.0 ~g/L

10 Melhyl tert-butyl ether (MTSE) NO 1.0 ~g/L 45 4-Chlorotoluene NO 2.0 ~g/L

11 1 ,1-0ichloroethane NO 2.0 ~g/L 46 2-Chlorotoluene NO 2.0 ~g/L

12 cis-1,2-0ichloroelhene NO 2.0 ~g/L 47 1,3,5- Trimethylbenzene NO 2.0 ~g/L

13 Bromochloromethane NO 2.0 ~g/L 48 tert-Bulylbenzene NO 2.0 ~g/L
14 Chloroform NO 2.0 ~g/L 49 1,2,4- Trimelhylbenzene NO 2.0 ~g/L

15 2,2-0ichloropropane NO 2.0 ~g/L 50 sec-Butylbenzene NO 2.0 ~g/L
16 1,2-Dichloroethane NO 2.0 ~g/L 51 1,3-0ichlorobenzene NO 2.0 ~g/L
17 1 ,1,1- T richloroelhane NO 2.0 ~g/L 52 l,4-Dichlorobenzene NO 2.0 ~glL
18 1,1-Dichloropropene NO 2.0 ~g/L 53 4-lsopropyltoluene NO 2.0 ~g/L

19 Carbon tetrachloride NO 2.0 ~g/L 54 1,2-0ichlorobenzene NO 2.0 ~g/L

20 Benzene NO 1.0 ~9/L 55 n-Bulylbenzene NO 2.0 ~g/L

21 Dibromomelhane NO 2.0 ~g/L 56 1,2-Dibromo-3-chloropropane (DBCP) NO 12 ~g/L

22 1,2-0ichloropropane NO 2.0 ~g/L 57 1,2,4-Trichlorobenzene NO 80 ~g/L

23 T richloroethene NO 2.0 ~g/L 58 Naphthalene NO 8.0 ~g/L

24 Bromodichloromethane NO 2.0 ~g/L 59 Hexachlorobuladiene NO ur 8.0 ~g/L

25 cis-l,3-Dichloropropene NO 2.0 ~g/L 60 1,2,3-Trichlorobenzene NO fA 8.0 ~g/L

26 trans-l,3-Dichloropropene NO 2.0 ~g/L. 61 Surr: 1,2-0ichloroelhane-d4 100 %REC
27 1,1,2-Trichloroelhane NO 2.0 ~g/L 62 Surr: T 0luene-d8 98 %REC
28 Toluene NO 1.0 ~g/L 63 Surr: 4-Bromofluorobenzene 96 %REC
29 1,3-Dichloropropane NO 2.0 ~g/L
30 Dibromochloromethane NO 2.0 IJg/L
31 1 ,2-Dibromoethane (EDB) NO 8.0 ~g/L
32 T etrachloroelhene NO 2.0 ~g/L
33 1 ,1 ,1,2- T elrachloroelhane NO 2.0 ~glL
34 Chlorobenzene NO 2.0 ~g/L
35 Elhylbenzene NO 1.0 ~g/L.

Reporting Limits were increased due to sample foaming.

°No Benzene was observed above an estimated reporting limit orO.5 flg/L.

ND = Not Detected~~ L74~ D~~ ~
Roger L Scholl. Ph.D., Laboraloiy DireclOl'. . Randy Gardner, Laboratory Manager. . Waller Hinchman. Quality Assurance Offcer

Sacrarnen1Q, CA. (916) 366-9089/ Las Vegas. NV. (702) 281-484E11 Înf~alpha-analytical.col1 2/1/06

. V \ ~¥'

l1J\,O

Report Date

Page I of i
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LDC #: 14702D1

SDG #: BMl06011905
Laboratory: Alpha Analvtical. Inc.

VALIDATION COMPLETENESS WORKSHEET
Level III/iv

Date: :?ß8ß"
Page:-lof-l

Reviewer:~
2nd Reviewer:~

METHOD: GC/MS Volatiles (EPA SW 846 Method 8260B)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

. .6 rø=- -
i. Technical holdina times A Samplina dates: 1/17 !oft

II. GC/MS Instrument performance check A

III. Initial calibration A o¡ k~D . r'Y

iV. Continuing calibration )W

V. Blanks A

VI. Surrogate spikes A

VII. Matrix spike/Matrix spike duplicates A

VIII. Laboratory control samples ~W ~C.s

iX. Regional Quality Assurance and Quality Control N

X. Internal standards Á
XI. Target compound identification A Not reviewed for Level III validation.

XII. Compound Quantitation/CRQLs A Not reviewed for Level III validation.

XIII. Tentitatively identified compounds (TICs) N Not reviewed for Level II validation.

xiv. System performance A Not reviewed for Level III validation.

xv. Overall assessment of data A

XVI. Field duplicates rv D
- 4- , Ç;~

XVII. Field blanks I- D Tf :: J r-ß ::!l
Note: A = Acceptable

N = Not provided/applicable
SW = See worksheet

ND = No compounds detected
R = Rinsate
FB = Field blank

D = Duplicate
TB = Trip blank
EB = Equipment blank

Validated Samples: ** Indicates sample underwent Level IV validation

-
1 1413-QCTB 11 1413-MW04MSD 21 31
- ~ M~ l\~ro.¡ Of1-?A2 1413-QCFB 12 22 32
-

3 1413-MW04 13 23 33
L.

4 1413-MW05** i 14 24 34
.. ,

5 1413-MW05Dup 15 25 35-
6 1413-MW06 16 26 36-
7 1413-MW07 17 27 37-
8 1413-MW08 18 28 38-
9 1413-MW09 19 29 39

10 1413-MW04MS 20 30 40

14702D1W.wpd



LDC#:
SDG#:

'+70' f))
fJlY'L 0 4 II 1'/ r

VALIDATION FINDINGS CHECKLIST Page:-iofl-
Reviewer: J'

2nd Reviewer: ~

Method: Volatiles EPA SW 846 Method 82608

Were all percent relative standard deviations (%RSD) and relative response factors
RRF within method criteria for all CCCs and SPCCs?

Did the initial calibration meet the curve fit acce tance criteria of:; 0.990?

Were all percent relative standard deviations (%RSD) ~ 30% and relative response
factors RRF:; 0.05?

¡-
/"

Was a curve fit used for evaluation?

. .
Was a continuing calibration standard analyzed at least once every 12 hours for /'

each instrument?

Were all percent differences (%0) and relative response factor (RRF) within ,-

method criteria for all CCCs andSPCCs?

Were all percent difference (%0) ~ 25% and relative response factors (RRF) ~
0.05?

Was a method blank associated with eve sam Ie in this SDG?

Was a method blank analyzed at least once every 12 hours for each matrix and
concentration? .
Was there contamination in the metho blanks? If yes, please see the Blanks
validation com leteness worksheet. .

Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each
matrix in this SDG? If no, indicate which matrix does not have an associated
MS/MSD.Soil/ Water.

Were the MS/MSD percent recveries (%R) and the relative percent differences
(RPD) within the ac limits?

Was an LCS anal ed for this SDG?



LDG #: 147()? D / .
SDG #:--t.r 0' II ~() ~

VALIDATION FINDINGS CHECKLIST Page:2ofY
Reviewer: .J

2nd Reviewer:=:

Validation Area Yes. No NA

/'
Findin slComments

ical 'batch?

th7 ~C13 percent recveries (%R) and relative percent ~iff~~!1ce (RPD) withinIimits? - . ! .

,

Were the correct internal standard (IS), quantitation ion and relative response factor /
(RRF) used to quantitate the compound?

Were Compound quantitation and CRQLs adjusted to reflect all sample dilutions and /"

dry weight factors applicable to level IV validation?

Were the major ions (=- 10 percent relative intensity) in the reference spectrum
evaluated in sample spectrum?

Were relative intensities of the ,major ions within i 20% between the sample and the
reference spectra?

Did the raw data indicate that the laboratory performed a library search for all
required peaks in the chromatograms (samples and blanks)?

Field blanks were identified in this SDG.

Target comPounds were detected in the field blanks.

VOA-SW~2.wpd version 2.0



TARGET COMPOUND WORKSHEET

METHOD: VOA (EPA SW 846 Method 82608)

A. Chloromethane" U. 1,1,2- Trichloroethaf)e 00.2,2-Dichloropropane ., . .111. n-Butylbenzene CCCC.1-Chlorohexane

B. Bromomethane V. Benzene PP. Bromochloromethane JJJ. 1,2-Dichlorobenzene DDDD. Isopropyl alcohol

C. Vinyl choride" W. Irans-1 ,3-Dichloropropene QQ. 1,1-Dichloropropene KKK. 1.2,4- Trichlorobenzene EEEE. Acetonitrile

D. Chloroethane X. Bromoform' RR. Dibromomethane LLL. Hexachlorobutadiene FFFF. Acrolein

E. Methylene chloride Y. 4-Methyl-2-pentanone SS. 1,3-Dichloropropane MMM. Naphthalene GGGG. Acrylonitrile

F. Acetone Z. 2-Hexanone TT. 1,2-Dibromoethane NNN.1,2,3-Trichlorobenzene HHHH. 1,4-Dioxane

G. Carbon disulfide AA. T etrachloroethene UU. 1,1,1 ,2-Tetrachloroethane 000.1,3,5-Trichlorobenzene 1111. Isobutyl alcohol

H.1,1-Dichloroethene" BB.1.1,2,2-Tetrachloroethane' W. Isopropyl benzene PPP. trans-1,2-Dichloroethene JJJJ. Methacrylonitrile

I. 1, 1-Dichloroethane* CC. Toluene" WW. Bromobenzene QQQ. cis-1,2-Dichloroethene KKKK. Propionitrile

J. 1 ,2-Dichloroethene, total DD. Chlorobenzene" XX. 1,2,3-Trichloropropane RRR. m,p-Xylenes LLLL. Ethyl ether

K. Chloroform" EE. Ethylbenzene" YV. n-Propylbenzene SSS.o-Xylene MMMM. Benzyl chloride

L. 1,2-Dichloroethane FF. Styrene ZZ. 2-Chlorotoluene TTT. 1,1,2-Trichloro-1,2,2-trifluoroethane NNNN.

M. 2-Butanone GG. Xylenes, total AA. 1,3,5- Trimethylbenzene UUU. 1,2-Dichlorotetrafluoroethane 0000.

N.1 ,1 ,1-Trichloroethane HH. Vinyl acetate BBB. 4-Chlorotoluene VW. 4-Ethyltoluene PPPP.

O. Carbon tetrachloride 11. 2-Chloroethylvinyl ether CCC. tert-Butylbenzene WWW. Ethanol QQQQ.

P. Bromodichloromethane JJ. Dichlorodifluoromethane DDD.1,2,4-Trimethylbenzene XX. Di-isopropyl ether RRRR.

Q. 1,2-Dichloropropane" KK. Trichlorofluoromethane EEE. sec-Butylbenzene YV. tert-Butanol SSSS.

R. cis-1,3-Dichloropropene LL. Methyl-tert-butyl ether FFF. 1,3-Dichlorobenzene ZZ. tert-Butyl alcohol TTTT.

S. Trichloroethene MM. 1,2-Dibromo-3-chloropropane GGG. p-Isopropyltoluene AA. Ethyl tert-butyl ether UUUU.

T. Dibromochloromethane NN. Methyl ethyl ketone HHH. 1,4-Dichlorobenzene BBBB. tert-Amyl methyl ether WI.

* = System performance check compounds (SPCC) for RRF; ** = Calibration check compounds (CCC) for %RSD.

COMPNDL.1sb.wpd



LOC #: 14-702. 1),
SOG #: ~M r 0 ~ 61/ 1()("

VALIDATION FINDINGS WORKSHEET
ContinuinQ Calibration

Page:--oCi_
Reviewer: J'

2nd Reviewer: 0-

METHOD: GC/MS VOA (EPA SW 846 Method 8260)
~ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".

N N/A Was a continuing calibration standard analyzed at least once every 12 hours for each instrument?
Lx ~..N/A Were percent differences (%0) and relative response factors (RRF) within method criteria for all CCC's and SPCC's ?

y( N ).J/A Were all %0 and RRFs within the validation criteria of -:2S %0 and ¿O.OS RRF ?

Finding 0/.0 Finding RRF
d# . Date'..

, ;'
Standard 10 Compound; '; . 

(Limit: C:25.0%) (Limit: =-0.05)' Associated Samples . Qualifications ,

1/2'?lÐ & L-Li- An +- ~Jk 3",/ tAr /A
."" . .o(,r;,i.~,o 2.Ç". ç

CONCAL.1S



LOG #: 14-70:i P 1
SOG#: 'BMl()(,Of/qb.(

VALIDATION FINDINGS WORKSHEET
Laboratory Control Samples (LCS)

Page: --of--
Reviewer: . ~

2nd Reviewer: . .... .

METHOD: GG/MS VOA (EPASW 846 Method 82608)

Please see qualifications below for all questions answered "N", Not applicable questions are identified as "N/A".

~...~ Was a LGS required? . .... .
Were the LCS percent recoveries (%R) and relative percent difference (RPO) within the QC limits? .

.

LCS LCSD i# Date LCSfLCSD ID Compound %R (Limits) %R (Limits) RPD (Limits) Associated Samples Qualifications

( ) ( ) ( )

L.G(h ,. rr fA J cW ~ i- ~ ( ) ( ) At! t- ~1/'i N rl /p-

( ) ( ) ( )

( ) ( ) ( )

( ) ( ) ( )

( ) ( ) ( ~ )
.

( ) ( ) ( )
-

( ) ( ) ( )
( ) ( ) ( )

( ) ( ) ( )

( ) ( ) ( )

(
.

) ( ) ( ).

( ) ( ) ( )

( ) ( ) ( ) .

( ) ( ) ( ) .

( ) ( ) ( )

( ) ( ) ( ) -.

( ) ( ) ( )

( ) ( ) ( )

( . ) ( ) ( )

( ) ( ) ( )
~

..

( ) ( ) ( )
--

(
.

) ( ) ( ) -.

( ) ( ) ( )

.1 "~I roC!r" -l ~CI
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LDC#:
SDG #:

,f76 i- 1) J

P/Mr Of, 0" qOt'

VALIDATION FINDINGS WORKSHEET
Initial.Calibratlon Calculation Verification

Page:--of-l
Reviewer: . SV

2nd Reviewer: 9-

METHOD: GC/MS VOA (EPA SW 846 Method 82608)

The Relative Response Factor (RRF) , average RRF, and percent relative standard deviation. (%RSD) were recalculated fQr the. compounds identified below using thefollowing calculations: . -
RRF = (A,J(C.)/(A.)(C,J
average RRF = sum of the RRFs/numberof standards
%RSO = 1 00 ~ (SIX

Ax = Area of compound,
Cx = Concentration of compound, .
S = Standard deviation of the RRFs
X = Mean of the RRFs .

. A. = Area of assocIated' Internal standard
C. = Concentration of Jnternal standard

--
I Reported \ Recalculated \\ Reported I Recalculated II Reported -I. Recalculated I

Calibration RRF RRF Average RRF Average RRF

I i I# Standard 10 Date. Compound (Reference Internal Standard) ( B std) ( 2- std) . (Initial) . (InitIal) %RSD %RSD

1
f tA L. ly~l6~

Methylene chloride (1 st Internal standard) b ./~tI t' 1:. iqG, ('

o. , h.5
D. /1.l~- 1 'rr r- If; l.-

T~,"ètl.eie (2nd Internal standard) '¡. 41 (" t:' ,~.~ ~..!~ ? "11'" ~.3-
T~ (3rd Internal standard\ i-w)If.2ß 1 1.7W '.7i-Y 10. " 10. -i;

- -
2 Methylene chloride (1st internal standard)-

Trichlorethene (2nd Internal standard) .- -

Toluene (3rd internal standard\

3 Methylene chloride (1 st internal standard)

I i I

-- -

Trlchlorethene (2nd Internal standard)
!.\-

Toluene C3rd internal standard\

I i ~ i II

--

I i

4 Methylene chloride (1 st internal standard)- .. -- Trlchlorethene (2nd Internal standard)
-

Toluene (3rd Internal standard)

Comments: Refer to Initial Calibration findinQs worksheet for list of Qualiications. and associated samples when reported results do not aQree within 10.0% of therecalculated results. . .

INICLC.1SB



LDC#:
SDG #:

i tf;oi. P 1

Pi 1V¡ 0 (, () Ii "l6Ç

VALIDATION FINDINGS WORKSHEET
Continuing Calibration Results Verification

Page:-iof-l .
Reviewer: --c

2nc; R~viewer: . '. .

METHOD: GClMS VOA (EPA SW 846 Method 82608)

The percent difference (%0) of the initial calibration average Relative Response. Factors (RRFs) and the continuing calibration RRFs were recalculated for the
compounds identifed below using thei following calculation: '

% Difference = 100 * (ave.RRF - RRF)/ave. RRF
RRF = (AJ(Ck)/(Ak)(CJ

Where: ave. RRF = Initial calibration average RRF
RRF =. cominulng calibration RRF
A.= Area of compound,

C. := Concentration of compound.
Ak = Area of associated Internal stndard
Cii = Concentration of Internal standard

I Repórted I Recalculated II Reported I Recalculated I

CaUbratlon Average RRF

1

RRF

I

RRF

II

%D

I

-%D

I# Standard 10 Date Compound (Reference Internal Standard) (InItIal) -
-

(ec) (CC)

1 Oføo/i3l'o
'll- 'i ~70

Methylene chloride (1 st Internal standard) O.Ie;4- O. 'Q4 o. /1i+ r o. / iJj f

T rl"Çfgtl:eie (2nd Internal standard) 3 . t/(, l,.2.7(' ~.;i7~ '-4./ 1"1, ~. /
I'fí"' ., .7'Y 4.o"YQ 4.oiA go, ~ -

(l. "YTbluBri~ 13rd Internal standard'

2 Methylene chloride (1 st Internal standard)

I \ ~ . I \

Trlchlorethene (2nd Internal standard)
- -

Toluene (3rd Internal standard'

3 Methylene chlorIde (1 st Internal standard) .

Trlchlorethene (2nd Internal standard)
.

Toluene (3rd Internal standard'
. .

Methylene chlcirlde(1st Internal standard)
.

4 :

Trlchlorethene (2nd Internal standard) .

Toluene (3td.lnternal standard)
.

.

Comments: Refer to ContinuinQ Calibration findlnos worksheetfor list of Qualifications and associated samples when' reported results d~ not aQree within 10.0% of therecalculated results. . . .'. .. . '



LDC #: 1+70 y b J
SDG #: &tYi- 0 ~ (j M r

VALIDATION FINDINGS WORKSHEET
Surroaate Results Verification

Page:--of-1
Reviewer:~

2nd reviewer:~

METHOD: GC/MS VOA (EPA SW 846 Method 8260)

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation:

% Recovery: SF/SS · 100 Where: SF = Surrogate Found
d

'# 4-
SS = Surrogate Spike

Sample 10:

Percent Percent
. Surrogate Surrogate Recovery Recovery Percent

- .' Spiked Found Reported Recalculated Difference

Toluene-dB --- .~ ~() iq.i-: '1' tì , (/

Bromofluorobenzene , .. 1& · gP q4 qL I

1 ,2-Dichloroelhane-d4 ~.41 lO-Y 10-- L

Dibromofluoromethane

SilOampie :

Percent Percent
Surrogate Surrogate Recovery Recovery Percent

d Spiked Found Reported Recalculated Difference

Toluene-d8

Bromofluorobenzene

1,2-Dichloroelhane-d4

Dibromofluoromethane
- .

SilOample : ,t
"-'-'.- Percent Percent
.. . . Surrogate Surrogate Recovery Recovery Percent
. -~_.,--

Spiked Found Reported Recalcuiiited Difference

Toluene-d8

Bromofluorobenzene

1,2-Dichloroelhane-d4

Dibromofluoromethane

SilOample :

Percent Percent
Surrogate Surrogate Recovery Recovery Percent

Spiked Found Reported Recalculated Difference

Toluene-d8
. -

Bromofluorobenzene
.- C .

1,2-Dichloroelhane-d4

Dibromofluoromelhane
-' ~ - "_:--=.-::

SilOample :

'- Percent Percent
Surrogate Surrogate Recovery Recovery Percent. --

Spiked Found Reported Recalculated Difference

T oluene-d8

Bromofluorobenzene

1,2-Dichloroelhane-d4

Dibromofluoromethane

SURRCALC.1S



LDC#: 1+70-iP,SDG#:~"qY VALIDATION FINDINGS_ WORKSHEET
. Matrix Spike/Matrix Spike Duplicates Results Verification

Page:--of-L
Reviewer: æ

2nd Reviewer:

--

METHOD: GC/MS VOA (EPA SW 846 Method 8260B)

The percent recoveries (%R) and Relative Percent Diference (RPD) of the matrix spike and matrix spike duplicate were recalci,lated-for thé compounds Identifiedbelow using the followlng calculation: - _
% Recovery =_ 100 * (SSC - SC)/SA Where: SSC.. Spiked samplEi concentatlon_

SA = Spike added

-
SC = Sample concentration

J:¡PD = I MSC - MSDC.\ * 2/(MSC + MSÐC) MSC= Matri spike percent recoverý MSDC = Matrix spike duplicate percent r~covery

MS/MSD sample: 10 ß

Spike Sample
MS/MSDAddrd ConcentratIon

(\I? L) ( !L) Percent Recovery RPD

MS MSD Reealc. Re orted Recalc. Recalculate

1,1-Dichloroethene 5" 5î 4S14- 4(". 4- ei i &f I &f J Cfl ô ?)

Trichloroethane 1~-S 44 y ß~ g~ g!? lBCl ~, g 0, r

Benzene 41,8 51, ~ 11.7 - "''1. (, . l~ J (0 1 0,., oii
Toluene 44./ 1-'4 . c, gg --gCl g &'1 . f, i , T

Chlorobenzene +sA -- 41.~- iç¿ -
7ß tt"'7 'f'i ., -?-..l: ,.ß- . .. . . - ..

Comments: Refer to Matrix Soike/Matrlx Solke-DuOlIcatl;~s findlnas worksheeffÔr list of aualifcatlons and associated samoles when reoorted results do not aaree within
10.0% of the recalculated results. . . '. -. .. . .

MSDCLC.1 SB



LOC #: If7biJ7

SDG #:ø/1! 0 ~o iiqs
VALIDATION FINDINGS WORKSHEET

Laboratory Control Sample Results Verification

li'i page:--ofl
Reviewer: ).

2nd R~viewer: . cj

METHOD: GC/MS VOA (EPA SW846 Method 82608)

The percent recoveries (%R) and Rel~tive Percent Diference (RPD) of the laboratoy control sample and laboratory control sample duplicate (if applicable) were
recalculated. for the compounds identified below using the following calculation:

% Recovery = 100 * SSC/SA Where: SSC =. Spiked sample concentration
SA = Spike added

RPO = I LCS - LCSO I * 2/(LCS + LCSO) LCS = Laboraotry control sample percent recov19ry LèsD = Laboratory còntr~1 ¡¡ample duplicate percent recovery

LCS 10: .Uß M s. /0 iN o/nA

i Compond.. I

Spike I

-
ii II

--
i

Spiked Sample LCS LCSD LCSlLcSD
Added Concentration .

I II II I

( wi¡ ("v ) ( ~1\A Percent Recovery. Percent Recovery .. RPD,

,
LCS I LCSD I LCS LCSD I Reported I Recalc. II Reported I Recalc. . II . Reported I Recalculated I

.......... ......;.
.-- .1,1-0lchloroethene ll) J.A- (D. \ kr . (0 \ 101 -

.. . ~T rlchloroethene . . q. (; (, f17 '17 -
Benzene iO.(' toç i/)Ç ~
Toluene ~.~ l' C; ~ - ~/ /"
Chlorobenzene ./ v i D, i V (0 I - ID I 7 -- -

. -

-

-

- ;"1 -

. -

I
-

Comments: Refer to Laboratorv Control Sample findinQs worksheet for list of Qualifications and associated samples when reported results do Ilot aQree within 10.0%
of the recalculated results.

LCSCLC.1 S8



LOC #: 14-i()-i f) ,
SOG #: )'/Vr b(, c" qb(

VALIDATION FINDINGS WORKSHEET
Sample Calculation Verification

page:~of-1
Reviewer: :N

2nd reviewer: ~

METHOD: GC/MS VOA (EPA SW 846 Method 82608)
~ Were 011 reported results recolculated end verifed for OIL 

level iV samples?

~ Were 011 recolculate result tor detected taget compounds agree witin 10.0% of th repord result?

('

Concentaton = lKlOJlDF)

Example:

(A.) (RRF) N 0) (%S) .: l V

A.
= Area of the characteristic ion (EICP) for the .

Sample 1.0. .
:

compound to be measured

A. = Area of th characterisic ion (EICP) for the specific

Intem stdard

.

I. = Amont of Internal standard added in nanograms
Conc. = L

) ( )( )

(ng) ( ) ( )( ) ( )

RRF 0= Relate response factor of th calibration standard.

.

Vo = Volume or weight of sample prued In' 

mililiters (m!)
ll Ú 4- 2(, ;2 ;: (-/.Ae.2 ')i-)+: /.o(,X -

D. oo~R"

or gram (g).
~i-&')7)

Of 0= Dilutio facor.

%S Percent sollcs. applicable to soils and solid

X :: 0 . 07 1

0=

D. ~ lACjIL

matices onl.y.

~"M ~. '= D.O:L7 ('0) i"'5.)
::

/i.rdi
Reported ~ lculatad

Concentration concentration

# Sample ID
'Compound ( ) ( ) QualifIcation

.'-i-

.

. .

I

i
I

..~,.AI r 1C:F;



LDC Report# 14702D2

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Camp Pendleton, CTO 102

Collection Date: January 17, 2006

LDC Report Date: March 9,2006

Matrix: Water

Parameters: Polynuclear Aromatic Hydrocarbons

Validation Level: EPA Levell" & IV

Laboratory: Alpha Analytical, Inc,

Sample Delivery Group (SDG): BMI06011905

Sample Identification

1413-MW04
1413-MW05**
1413-MW05Dup
1413-MW06
1413-MW07
1413-MW08
1413-MW09
1413-MW05MS
1413-MW05MSD

**Indicates sample underwent EPA Level iV review

V:\LOGIN\BA TTELLE\PENDLE ~ 1 \ 14702D2.B34 1



Introduction

This data review covers 9 water samples listed on the cover sheet including dilutions
and reanalysis as applicable, The analyses were per EPA SW 846 Method 8270C for
Polynuclear Aromatic Hydrocarbons.

This review follows a modified outline of the USEPA Contract Laboratory Program
National Functional Guidelines for Organic Data Review (October 1999) as there are
no current guidelines for the method stated above.

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified a P (protocol) or A (advisory) to indicate whether the
flag is due to a laboratory deviation from a specified protocol or is of technical

advisory nature.

Blank results are summarized in Section V.

Field duplicates are summarized in Section XVi.

Samples indicated by a double asterisk on the front cover underwent a EPA Level IV
review. A EPA Level ILL review was performed on all of the other samples. Raw data
were not evaluated for the samples reviewed by Level ILL criteria since this review is
based on QC data.

The following are definitions of the data qualifiers:

U Indicates the compound or analyte was analyzed for but not detected at or above
the stated limit.

J Indicates an estimated value.

R Quality control indicates the data is not usable.

N Presumptive evidence of presence of the constituent.

UJ Indicates the compound or analyte was analyzed for but not detected, The sample
detection limit is an estimated value,

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore
qualification was not required.

V:\LOGIN\BATTELLE\PENDLE ~ 1 \ 14702D2.B34 2



I. Technical Holding Times

All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All
cooler temperatures met validation criteria.

11. GC/MS Instrument Penormance Check

I nstrument performance was checked at 12 hour intervals, All ion abundance
requirements were met.

III. Initial Calibration

Initial calibration was performed using required standard concentrations.

Percent relative standard deviations (%RSD) were less than or equal to 30,0% for
selected compounds.

A curve fit, based on the initial calibration, was established for quantitation for selected
compounds, The coefficient of determination (f) was greater than or equal to 0.990 .

Average relative response factors (RRF) for all target compounds and system monitoring
compounds were within validation criteria,

IV. Continuing Calibration

Continuing calibration was performed at the required frequencies.

All of the continuing calibration percent differences (%D) between the initial calibration
RRF and the continuing calibration RRF were less than or equal to 25,0% ,

All of the continuing calibration RRF values were within validation criteria.

V. Blanks

Method blanks were reviewed for each matrix as applicable. No polynuclear aromatic
hydrocarbon contaminants were found in the method blanks,

VI. Surrogate Spikes

Surrogates were added to all samples and blanks as required by the method, All
surrogate recoveries (%R) were within QC limits.

V:\LOGIN\8ATTELLE\PENDLE ~ 1\1470202.834 3



ViI. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each
matrix as applicable, Percent recoveries (%R) and relative percent differences (RPD) were
within QC limits with the following exceptions:

Spike ID

(Associated MS (%R) MSD (%R) RPD
Samples) Compound (Limits) (Limits) (Limits) Flag A or P

1413-MW05MS/MSD Acenaphthene 51 (55-113) - 43.0 (:516) J (all detects) A

(1413-MW05**) Naphthalene - - 62.4 (:535) UJ (all non-detects)
Acenaphthylene - - 39.3 (:518)
Fluorene - - 20.5 (:515)

.

VIII. Laboratory Control Samples (LCS)

Laboratory control samples were reviewed for each matrix as applicable. Percent
recoveries (%R) and relative percent differences (RPD) were within QC limits with the
following exceptions:

LCS ID
(Associated LCS LCSD RPD
Samples) Compound %R (Limits) %R (Limits) (Limits) Flag A or P

LCS/D 13939 Naphthalene 45 (62-104) - 50.4 (:515) J (all detects) P
(All samples in SDG Acenaphthylene 60 (71-120) - 37.7 (:513) UJ (all non-detects)
BM106011905) Acenaphthene 56 (67-109) - 38.6 (:512)

Fluorene - . 20.3 (:515)

iX. Regional Qualiy Assurance and Quality Control

Not applicable.

X. Internal Standards

All internal standard areas and retention times were within QC limits.

XI. Target Compound Identifications

All target compound identifications were within validation criteria for samples on which
a EPA Level IV review was performed. Raw data were not evaluated for the samples
reviewed by Level III criteria,

XII. Compound Quantitation and CRQLs

All compound quantitation and CRQLs were within validation criteria for samples on
which a EPA Level IV review was performed. Raw data were not evaluated for the
samples reviewed by Level ILL criteria,

V:\LOGIN\BA TTELLE\PENOLE ~ 1 \ 1470202. B34 4



XIII. Tentatively Identified Compounds (TICs)

Tentatively identified compounds were not reported by the laboratory.

XlV. System Penormance

The system performance was within validation criteria for samples on which a EPA Level
IV review was performed. Raw data were not evaluated for the samples reviewed by
Level ILL criteria.

XV. Overall Assessment

Data flags are summarized at the end of this report if data has been qualified,

XVI. Field Duplicates

Samples 1413-MW05** and 1413-MW05Dup were identified as field duplicates. No
polynuclear aromatic hydrocarbons were detected in any of the samples.

XVII. Field Blanks

No field blanks were identified in this SDG.

V:\LOGIN\8ATTELLE\PENDLE ~ 1 \1470202.834 5



Camp Pendleton, CTO 102
Polynuclear Aromatic Hydrocarbons - Data Qualiication Summary - SDG
BMI06011905

1
SDG

I
Sample

I
Compound

I
Flag I A or P I Reason

I

BMI06011905 1413-MW05** Acenaphthene J (all detects) A Matrix spike/Matrix
UJ (all non-detects) spike duplicates

(%R) (RPD)

BMI06011905 1413-MW05** Naphthalene J (all detects) A Matrix spike/Matrix
Acenaphthylene UJ (all non-detects) spike duplicates (RPD)

Fluorene

BMI06011905 1413-MW04 Naphthalene J (all detects) P Laboratory control
1413-MW05** Acenaphthylene UJ (all non-detects) samples (%R)(RPD)
1413-MW05Dup Acenaphthene
1413-MW06
1413-MW07
1413-MW08
1413-MW09

BM106011905 1413-MW04 Fluorene J (all detects) P Laboratory control
1413-MW05** UJ (all non-detects) samples (RPD)
1413-MW05Dup
1413-MW06
1413-MW07
1413-MW08
1413-MW09

Camp Pendleton, CTO 102
Polynuclear Aromatic Hydrocarbons - Laboratory Blank Data Qualification Summary
- SDG BM 106011905

No Sample Data Qualified in this SDG

V:\LOGIN\BA TTELLE\PENDLE ~ 1 \ 14 70202.B34 6



A
Alpha Analytical, Inc. ¿1 -i

255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044 . (775) 355-0406 FAX. 1-800-283-ll83

ANAL YTICAL REPORT

Battelle Memorial Institue
505 King Avenue
Columbus,OH 43201
Job#: TOI02-14lJ

Att:
Phone:
Fax:

Chris Zinunennn
(614) 424-3779
(614) 424-3667

Alpha Analytical Number: BMI060 I 1905-04A
Client to. Number: 14lJ-MW04

Sampled: 0 II l7 /06
Received: 01119/06

Analyzed: 01/20/06

SemIvolatile Organics by GC/MS
EP A Method SW8270C

Reporting
Compound Concentration Limit_......_._. --~--~_._---_._-_._------

1 Naphthalene ND UJ 1 0 ~g/L
2 Acenaphthylene NO

l
1 0 ~g/L

3 Acenaphthene NO lO.ig/L
4 Fluorene NO lO.ig/L
5 Phenanthrene NO ': 1 0 ~g/L
6 Anthracene NO 1 0 ~g/L
7 Fluoranthene ND 10 ¡Jg/L

8 Pyrene ND 1 0 ~g/L

9 Benzo(a)anthracene ND 10 ¡Jg/L

10 Chrysene NO 10 ¡Jg/L

11 Benzo(b )t1uoranthene NO 1 0 ~g/L

12 Benzo(k)f1uoranthene NO 10 ¡Jg/L

13 Benzo(a)pyrene NO 1 0 ~g/L
14 Indeno(1.2,3-cd)pyrene ND 1 0 ~g/L

15 Dibenz( a, h )anthracene NO i 1 0 ~g/L
16 Benzo(g,h,i)perylene NO

I

1 0 ~g/L
17 Surr: Nitrobenzene-d5 110 %REC
18 Surr: 2-Fluorobiphenyl 114 .1 %REC
19 Surr: 4-Terphenyl-d14 107 I %REC

°2-Fluorobiphenly surrogate recovery was 114%. with 54-113% criteria. The other surrogates met criteria.

NO = Not Detected~~ £~g~ D~~ t¡
Rogi:r L Scholl, Ph.D., LaboralOry Director. . Randy Gardner. Labrafory Manager' . Walter Hinchman. Quality Assurance Offcer

Sacramcr\o. (' A . (916) 366-9089/ La Vegas, NV . (702) 281.4848/ info(ialpha-analytical.com 2/1/06

Report Date

t\\o\t¡\p
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Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-lO44' (775) 355-0406 FAX. l-800-283-1183

Battelle Memorial Institute
505 King Avenue
Columbus,Oll 43201

Job#: T0102-1413

Alpha Analytical Number: BMI0601 1905-05A
Client 1.D. Number: 1413-MW05

ND = Not Detected

Compound----_.. .~..-
1 Naphthalene

2 Acenaphthylene

3 Acenaphthene

4 Fluorene

5 Phenanthrene

6 Anthracene

7 Fluoranthene

8 Pyrene
9 Benzo(a)anthracene

10 Chrysene

11 Benzo(b)f1uoranthene

12 Benzo(k)f1uoranthene

13 Benzo(a)pyrene

14 Indeno(1,2,3-cd)pyrene

15 Oibenz(a,h)anthracene

16 Benzo(g,h,i)perylene
17 Surr: Nitrobenzene-d5

18 Surr: 2-Fluorobiphenyl
19 Surr: 4-Terphenyl-d14

ANAL YTICAL REPORT

Att: Chris Zimmerman

Phone: (6l4) 424-3779

Fax: (6l4) 424-3667

Sampled: 01/17/06
Received: 01/19/06

Analyzed: 01120/06

SeITvolatile Organics by GC/MS
EP A Method SW8270C

----,-

I

Concentration

NO \.--1

~~ i i
NO IA I

iNO .
NO

NO

NO

NO

NO

NO

ND

NO

NO

NO Y
107

111

107

~~ £7~~ D~~
Roger L Scholl, Ph.D.. Laooraiory Director. . Randy Gardnci, Labralory Manager. . Walter Hinclu, Quality Assurance Offcer

Sacramenio, CA' (916) 366-9089/ Las Vegas. NV. (702) 281-4848/ info(alpha~analytical.com

Reporting

Limit

1 0 ~g/L

1 0 ~g/L

1 0 ~g/L

10 ~g/L

1 0 ~g/L

1 0 ~g/L

1 0 ~g/L

1 0 ~g/L

1 0 ~g/L

10 ¡.g/L

10 ~g/L

1 0 ~g/L

1 0 ~g/L

1 0 ~g/L

10 ¡.g/L

10 ~g/L

%REC

%REC

%REC

\~\J

rl\O \

vt
2/1/06

Report Date

Page I of I
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Alpha Analytical, Inc.

255 Glendale Ave.' Suite 21' Sparks, Nevada 89431-5778

(775) 355-1044 . (775) 355-0406 FAX . 1-800.283- 1183

ANAL YTICAL REPORT

Battelle Memorial Institute
505 King Avenue
Columbus,OH 43201
Job#: T0102-14l3

Att:
Phone:
Fax:

Chris Zimmerman

(614) 424-3779
(614) 424-3667

Alpha Analytical Number: BMI06011905-06A
Client 1.0. Number: l413.MW05DUP

Sampled: 01/17/06
Received: 01/l9/06
Analyzed: 01/20/06

Semi volatile Organics by GC/MS
EP A Method SW8270C

Compound

1 Naphthalene

2 AcenaphthyJene

3 Acenaphthene

4 Fluorene

5 Phenanthrene

6 Anthracene

7 Fluoranthene

8 Pyrene
9 Senzo(a)anthracene

10 Chrysene

11 Benzo(b)fluoranthene

12 Benzo(k)fluoranthene

13 Senzo(a)pyrene

14 Indeno(1.2.3-cd)pyrene

15 Oibenz(a,h)anthracene

16 Benzo(g,h.i)perylene
17 Surr: Nitrobenzene-d5

18 Surr: 2-Fluorobiphenyl
19 Surr: 4- T erphenyl-d 14

Concentration

NO iL

~~ I
ND J;
NO \A

ND

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

115

122

113

*2-Fluorobiphenly surrogate recovery was 122%, with 54-113% criteria. The other surrogates met criteria.

NO = Not Detected~~ /t7d~ ¿)~~
Roger L. Scholl Ph.D_, Laboraiory Director. . Randy Gardner. Labratory Manager' . Waher Hinchrnan, Quality Assurance Offcer

S.cramnto, CA. (916) 366-9089/ La Vegas, NV. (702) 281-4848/ info(.lph.-an.lytic.Lcom

Reporting

Limit

10 ¡.g/L

10 ¡.g/L

10 ¡.g/L

10 ¡.g/L

10 ¡.g/L

10 ¡.g/L

10 ¡.g/L

10 ¡.g/L

10 ¡.g/L

10 ¡.g/L

10 ¡.g/L

10 ¡.g/L

10 ¡.g/L

10 ¡.g/L

10 ¡.g/L

10 ¡.g/L

%REC

%REC

%REC

cr
2/1/06

Report Date

O \f;~
\\~

1-\

Page I of I
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" Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044' (775) 355-0406 FAX. 1-800-283-1 l83

ANALYTICAL REPORT

Battelle Memorial Institute
505 King A venue

Columbus, OH 4320 i
Job#: TOl02-1413

Att: Chris Zimmerman

Phone: (614) 424-3779
Fax: (614) 424-3667

Alpha Analytical Number: BMI0601 1905-07 A
Client l.D. Number: 14 I3-MW06

Sampled: 01ll7/06
Received: 01/19/06

Analyzed: 01/20/06

SemIvolatile Organics by GC/MS
EP A Method SW8270C

Compound-------_..._... "-----
1 Naphthalene

2 Acenaphthylene

3 Acenaphthene

4 Fluorene

5 Phenanthrene

6 Anthracene

7 Fluoranthene

8 Pyrene
9 Benzo(a)anthracene

10 Chrysene

11 Benzo(b)fluoranthene

12 Benzo(k)fluoranthene

13 Benzo(a)pyrene

14 Indeno(1,2,3-cd)pyrene

15 Oibenz(a,h)anthracene

16 Benzo(g,h,i)perylene
17 Surr: Nitrobenzene-d5

18 Surr: 2-Fluorobiphenyl
19 Surr: 4-Terphenyl-d14

Concentration

NO \Ç

~~ I
NO 1;

NO "'

NO

NO

NO

NO

NO

NO

NO

ND

NO

ND 1/
NO iY

108

115

107

*2-Fluorobiphenly surrogate recovery was i 15%, with 54-113% criteria. The other surrogates met criteria.

NO = Nol Detected~~ /t7d~ D~~
Roger L. Scholl, Ph.D.. Laoornlory DireclOr 4 . Randy Gardner, Labralory Manager' . Walter Hinclu. Quality Assurance Offcer

Sacramnto, CA . (916) 366-9089/ Las Vegas. NV . (702) 281.4848 I inro(ialpha-aiialytical.com

Reporting

Limit

1 0 ~g/L

10 jJg/L

1 0 ~g/L

10 jJg/L

10 jJg/L

10 jJg/L

10 jJg/L

1 0 ~g/L

10 jJg/L

10 jJg/L

10 jJg/L

10 jJg/L

10 jJg/L

1 0 ~g/L

10 jJg/L

1 0 ~g/L

%REC

%REC

%REC

rl
2/1/06

Report Date

C0 \~~
/1i\\TJ

Page I of I
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Alpha Analytical, Inc.

255 Glendale Ave. . Suite 2 I . Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

Battelle Memorial Institute
505 King Avenue
Columbus, OH 4320 1
Job#: TOI02-1413

ANALYTICAL REPORT

Att:
Phone:
Fax:

Alpha Analytical Number: BMI0601l905-08A
Client LD. Number: l4l3-MW07

NO = Not Detected

Chris Zimmerman

(614) 424-3779
(6l4) 424-3667

Sampled: 0 II 17/06
Received: 01/l9/06
Analyzed: 01/20/06

Semivolatile Organics by GC/MS
EP A Method SW8270C

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

Compound. ..~-_.- .----_...
Naphthalene

Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranlhene
Pyrene
Senzo(a)anlhracene
Chrysene
Senzo(b )f1uoranthene

Senzo(k )f1uoranlhene

Senzo(a)pyrene
Indeno(1,2,3-cd)pyrene
Oibenz(a, h )anlhracene

Benzo(g,h,í)perylene

Surr: Nilrobenzene-d5
Surr: 2-Fluorobiphenyl

Surr: 4- T erphenyl-d 14

If ~ ¿;74~

Concentralion

NO i.

NOl
NO

NO

NO \A
NO

NO

ND

ND

ND

NO

NO

ND

NO

NO

NO

107

112

102

D~~

r---
i

I
i
!

Rogr: L. Scholl. Ph.D., Laboratory OirC:ClOr. . Randy Gardner. Laboratory Manager. . Walter Hinchman, Quality Assurance Offcer

Sacramemo, CA . (916) 366-9089/ Las Vegas, NV . (702) 2M 1-4848/ info~alpha.i1nalytjcai-com

Reporting

Limit

10 ¡;g/L

10 ¡;g/L

10 ¡;g/L

10 ¡;g/L

10 ¡;g/L

10 ¡;g/L

10 ¡;g/L

10 ¡;g/L

10 ¡;g/L

10 ¡;g/L

10 ¡; g/L

10 ¡;g/L

10 ¡;g/L

10 ¡;g/L

10 ¡;g/L

10 ¡;g/L

%REC

%REC

%REC

ct
2/1/06

Report Date

Page I of I
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.l Alpha Analytical, Inc.
255 Glendale Ave.' Suite 2l . Sparks, Nevada 89431-5778

(775) 355-1044' (775) 355-0406 FAX. 1-800-283-1183

Battelle Memorial Institute
505 King Avenue
Columbus, OH 4320 i
Job#: TOI02-1413

Alpha Analytical Number: BMI0601 1905-09A
Client I.D. Number: 1413-MW08

ANAL YTICAL REPORT

Att:
Phone:
Fax:

Chris Zimmemin
(614) 424-3779
(6l4) 424-3667

Sampled: 01/ 17/06
Received: 01/19/06

Analyzed: 0 l/20/06

Semivolatile Organics by GC/MS
EPA Method SW8270C

Compound..._- ------------"--- ---
1 Naphthalene

2 Acenaphthylene

3 Acenaphthene

4 Fluorene

5 Phenanthrene

6 Anthracene

7 Fluoranthene

8 Pyrene
9 Benzo(a)anthracene

10 Chrysene

11 Benzo(b)fluoranthene

12 Benzo(k)"uoranthene

13 Benzo(a)pyrene

14 Indeno(1,2,3-cd)pyrene

15 Oibenz(a,h)anthracene

16 Benzo(g,h,i)perylene
17 Surr: Nitrobenzene-d5

18 Surr: 2-Fluorobiphenyl
19 Surr: 4-Terphenyl-d14

NO = Not Detected~~ ~?,d~
Roger L. Scholl, Ph 0-, LaboralOry Dir(:ctor" .. Randy Gardner, Laboraiory Manager' . Waller Hinchman, Quality Assurance Offcer

Sacl-alrlll(O, CA. (916) 366.9089/ La Vegas, NY . (702) 281.4848 i in(o~alpha-an;:lyticai.com 2/1106

Report Date

Concentration
...- ----r--.-..__._._--_. NO lÙ

NO i
NO

ND

NO \A
NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

111

99

111

D~~

Reporting

Limit

1 0 ~g/L

1 0 ~g/L

1 0 ~g/L

1 0 ~g/L

1 0 ~g/L

1 0 ~g/L

1 0 ~g/L

1 0 ~g/L

1 0 ~g/L

1 0 ~g/L

1 0 ~g/L

1 0 ~g/L

1 0 ~g/L

10 ~g/L

1 0 ~g/L

1 0 ~g/L

%REC

%REC

%REC

lr
Page I of 1
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A
Alpha Analytical, Inc.

255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044 . (775) 355-0406 FAX. 1-800-283-1183

Battelle Memorial Institute
505 King Avenue
Columbus, OR 4320 1
Job#: TOl02-l4l3

ANALYTICAL REPORT

Ann:
Phone:
Fax:

Alpha Analytical Number: BMI0601 i 905-l OA
Client J.D. Number: I4l3-MW09

ND = Not Detected

Chris Ziniern1an
(6l4) 424-3779
(614) 424-3667

Sampled: 0 IIL7 /06
Received: 01119/06

Analyzed: 01/20/06

SemIvolatile Organics by GC/MS
EPA Method SW8270C

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

Compound

Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b )f1uoranthene

Benzo(k)f1uoranthene

Benzo(a)pyrene
Indeno(1,2,3-cd)pyrene

Oibenz(a, h )anthracene

Benzo(g,h,i)peiylene
Surr: Nitrobenzene-d5

Surr: 2-Fluorobiphenyl

Surr: 4-Terphenyl-d14

~~ ~7d~

Concentration

NO\Û

~~ I
NO li

NO iA
NO

NO

NO

NO

NO

NO

NO

NO

NO

NO 1/
NO W

109

94

112

D~~

Reporting

Limit

10 ¡.g/L

10 ¡.g/L

10 ¡.g/L

10 ¡.g/L

10 ¡.g/L

10 ¡.g/L

10 ¡.g/L

10 ¡.g/L

10 ¡.g/L

10 ¡.g/L

10 ¡.g/L

10 ¡.g/L

10 ¡.g/L

10 ¡.g/L

10 ¡.g/L

10 ¡.g/L

%REC

%REC

%REC

if
Roger L. Scholl, Ph.D_. Laool"tolY Direcior. . Randy Gardner, Laboratory Manager. . Walter Hinchman, Quality Assurance Offcer

Sacramento, CA . (916) 366.9089/ Las Vegas, NV . (702) 2S 1-4848/ inro(ialpha-analytical.com 2/1/06

Report Date

Page I of I
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LOC #: 1470202

SOG #: BMl06011905
Laboratory: Alpha Analvtical. Inc.

VALIDATION COMPLETENESS WORKSHEET
Level III/iv

Dme ":i~f t

Page:gof
Reviewer:.- JV

2nd Reviewer:..
METHOD: GC/MS Polynuclear Aromatic Hydrocarbons (EPA SW 846 Method 8270C)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

D Validatinn Area I I CnmmentK I

i. Technical holding times A Sampling dates: \1i110(,

A
i

11. GC/MS Instrument performance check

IIi. Initial calibration A l1 (H p r 'Y

iv. Continuinc: calibration ~A
V. Blanks A

,

Vi. Surroaate spikes .:\A /
VIi. Matrix spike/Matrix spike duplicates .5vJ
VIIi. Laboratory control samples ÇW LÚ)/D

IX. Regional Quality Assurance and Quality Control N

X. Internal standards Á
Xi. Target compound identification A Not reviewed for Level III validation.

XLi. Compound quantitation/CRQLs A Not reviewed for Level ill validation.

XIIi. Tentitatively identified compounds (TICs) N Not reviewed for Level III validation.

XLV. System performance A Not reviewed for Level III validation.

XV. Overall assessment of data A

XVi. Field duplicates tJ 0 - ?-c¥ 3~
XVII. Field blanks iJ

Note: A = Acceptable
N = Not provided/applicable
SW = See worksheet

ND = No compounds detected
R = Rinsate

FB = Field blank

D = Duplicate
TB = Trip blank
EB = Equipment blank

Validated Samples: ** Indicates sample underwent Level IV validation
W avl.

- -
tv at k 13 q~ 11 1413-MW04 11 21 31-

2 1413-MW05** 12 22 32

"3 1413-MW05Dup 13 23 33
-
4 1413-MW06 14 24 34
~
5 1413-MW07 15 25 35

6 1413-MW08 16 26 36-
7 1413-MW09 17 27 37

8 1413-MW05MS 18 28 38

9 1413-MW05MSD 19 29 39

10 20 30 40

14702D2W.wpd



LDC#:
SDG#:

1'70;¿f)'J
f;M /0,"0 // ~Ð~-

VALIDATION FINDINGS CHECKLIST Page:-lof--
Reviewer:~

2nd Reviewer:--

Method: Semivolatiles EPA SW 846 Method 8270C

Did the laborato

Were all percent relative standard deviations (%RSD) and relative response factors
RRF within method criteria for all eccs and SPCCs?

Was a curve fi used for evaluation?

Did the initial calibration meet the curve fi acce tance criteria of;: 0.990?

Were all percent relative standard deviations (%RSD) .: 30% and relative response
factors RRF ;: 0.05?

Was a continuing calibration standard analyzed at least once every 12 hours foreach instrument? /
Were all percent differences (%D) and relative response factors (RRF) within ¡r
method criteria for all CCCs and SPCCs?

Were all percent differences (%D) .: 25% and relative response factors (RRF) .:
0.05?

Was a method blank associated with eve sam Ie in this SDG? ~
Was a method blank anal zed for each matrix and concentration? --
Was there contamination in the method blanks? If yes, please see the Blanks
validation com leteness worksheet.

Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each
matrix in this SDG? If no, indicate which matrix does not have an associated .-

MS/MSD. Soil I Water. ~
Were the MS/MSD percent recoveries (%R) and the relative percent differences
RPD within the QC limits?

Was an LCS anal zed for this SDG?

SVOA-SW _2.wpd version 2.0



LDC#:
SDG#:

1i¡70:i 02 _
,6MIO ~ t; //'1Ð~

VALIDATION FINDINGS CHECKLIST Page:..of¿
Reviewer:~

2nd Reviewer:--

Validation Area Yes No NA/ Findin s/Comments

Was an LCS anal ed er extraction batch?

Were the LCSpercent recoveries (%R) and relative percent difference (RPD) within
the QC limits? /

Were the major ions (;, 10 percent relative intensity) in the reference spectrum
evaluated in sample spectrum?

Were relative intensities of the major ions within .: 20% between the sample and the
reference spectra?

Did the raw data indicate that the laboratory performed a library search for all
required peaks in the chromatograms (samples and blanks)?

Field blanks were identified in this SDG.

SVOA-SW_2.wpd version 2.0



VALIDATION FINDINGS WORKSHEET

METHOD: GC/MS BNA (EPA SW 846 Method 8270)

A. Phenol** P. Bis(2-chloroethoxy)methane . . EE. 2,6-Dinitrotoluene IT. Pentachlorophenol** II. Benzo(a)pyrene**

-

JJJ. Indeno(1 ,2,3-cd)pyren_e
B. Bls (2-chloroethyl) ether Q. 2,4-Dichlorophenol** FF. 3-Nitroanilne UU. Phenanthrene

-

C. 2-Chlorophenol R. 1,2,4-Trichlorobenzene 'GG. Acenaphthene** W. Anthracene KKK, Dibenz(a,h)anthracene

D. 1,3"Dichlorobenzene 5, Naphthalene HH. 2,4-Dinitrophenol* WW. Carbazole LLL. Benzo(g,h,i)perylene

E. 1,4-Dichlorobenzene** T. 4-Chloroanilne II. 4-Nitrophenol* XX. Di-n-butylphthalate MMM. Bis(2-Chloroisopropyl)ether

F. 1,2-Dichlorobenzene U. Hexachlorobutadiene** JJ. Dibenzofuran YV. Fluoranthene** NNN. Aniiine

G. 2-Methylphenol V. 4-Chloro-3-methylphenol** KK. 2,4-Dinitrotoluene ZZ. Pyrene 000. N-Nitrosodimethylamine

H. 2,2'-Oxybis(1-chloropropane) W. 2-Methylnaphthalene LL. Diethylphthalate AA. Butylbenzylphthalate PPP. Benzoic Acid

.

i. 4-Methylphenol . X. Hexachlorocyclopentadiene* MM. 4-Chlorophenyl-phenyl ether BBB.3,3'-Dichlorobenzidine QQQ. Benzyl alcohol

J. N-Nitroso-di-n-propylatnine* Y. 2,4,6- Trichlorophenol** NN. Fluorene CCC. Benzo(a)anthracene RRR. Pyridine

K. Hexachloroethane Z.2,4,5-Trichlorophenol 00.4-Nitroanilne DDD. Chrysene 555. Benzidine

L. Nitrobenzene AA. 2"Chlotonaphthalene PP.4,6-Dinitro-2-methylphenol EEE. Bis(2-ethylhexyl)phthalate TI.

M. Isophorone BB. 2-Nitroanilne QQ. N-Nitrosodiphenylamine (1 )** FFF. Di-n-octylphthalate** UUU.

N. 2-Nitrophenol** CC. Ditnethylphthalate RR. 4-Bromophenyl-phenylether GGG. Benzo(b)fluoranthene VV.

O. 2,4-Dimethylphenol DD. Acenaphthylene 55. Hexachlorobeiizene HHH. Benzo(k)fluoranthene WWW.

COMPNDL.2S



LDC #: (4-7C: ~ lì 'Y
SDG #:--fr_l!!!-lJf I lW~

METHOD: GC/MS BNA (EPA SW 846 Method 8270)
Please see qualification below for all questions answered "N" Not applicable questions are identified as "N/A"

_øN: N/A Were percent recoveries (%R) for surrogates within QC limits?
£D (N N/A If 2 or more base neutral or acid surrogates were outside QC limits. was a reanalysis performed to confirm %R?

Y N N ¡jJ If any %R was less than 10 percent, was a reanalysis performed to confirm %R?

# Date Sample ID

"'-

. i+

* QC limits are advisory DC Limits (Soil)
81 (NBZ) = Nitrobenzene-d5 23-120

S2 (FBP) = 2-Fluorobiphenyl 30-115
83 (TPH) = Terphenyl-d14 18-137

84 (PHL) = Phenol-d5 24-113

SUR.2S

VALIDATION FINDINGS WORKSHEET
Surroaate Recoverv

Surrogate

F-ßf' \\i1

J, 1 ~1r

l hS-

DC Limits (Water)
35-114
43-116
33-141
1 0-94

S5 (2FP) = 2-Fluorophenol
S6 (TP) = 2.4,6-Tribromophenol

S7 (2CP) = 2-Chlorophenol-d4

8a (OCB) = 1,2-0ichlorobenzene-d4

%R (LImits)

(~\f"'l \? )( )(Jl )( )(J¡ )( )( )( )( )( )( )( )( )( )( )( )( )( )( )( )( )( )( )( )
DC Limits (Soil)
25-121
19-122
20-130*
20-130*

Page: -- of--

Reviewer: JV
2nd Reviewer: (..0 ..

,. .. 19 A-
Qualifications

li

l¡

DC Limits (Water)
21-100
10-123
33-110*
16-110*



LOC #: 1+10-' ni.

SOG #:. e,Mr ö G 6 "10.(
VALIDATION FINDINGS WORKSHEET
Matrix Spike/Matrix Spike Duplicates

Page:~of-l
Reviewer: :J .

2nd. Reviewer: a
METHOD~ GC/MS BNA (EPA SW 846 Method 8270)
~esee qualifications below for all questions answered "N". Not applicable questions are identifed as "N/A".
Y N/A . Were a mátrixspike(MS) and matrix spike duplicate (MSO) analyzed for each matrix in this SOG? If no, indicate which matrix does not have an

. d MS/MSD S .1 / W t
(-i N N/A

associate 01 a er.
Was a MS/MSO analyzed every 20 samples of each matrix?

vrNJN/A Were the MS/MSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits? .

MS MSD
# Date MS/MSD ID Compound %R (Umlts) %R (Umlts) RPD (Umlts) Associated Samples Qualifications

9(4l, c; G, ~ ( l?-/J3 ) ( ) 't ~. l) ( (C; ) 2 - i- /Ii-t/A
-r ( ) ( ) V2. i. ( ?,Ç )

i

IR
-c

() lì ( ) ( ) ~~.~ ( )

( ) ( . ) -i.ç ( )
- - .-

NlJ - IS- 1-

( ) ( ) ( )

( ) ( I ( I

( ) ( ) ( )

( ) ( ) ( )

( ) ( ) ( )

( ) ( ) ( )

( ) ( ) ( )

( ) ( ) ( )

( ) ( ) ( )

( ) ( ) ( )

( ) ( ) ( )

( ) ( ) ( )

( ) ( ) ( )

QC Umlts . RPD QC Umlts RPD QC Umits RPD QC Umlts RPD
Compound (Soil) (Soil) (Water) (Water) Compound (Soil) (Soli) (Water) (Water)

A. Phenol 26-90% .oe35% 12-110% oe42% GG. Acenaphthene 31-137% oe 19% 46-118% .:31%
C. 2-Chlorophenol 25-102% oe 50% 27-123% oe 40% II. 4-Nitrophenol 11-114% oe 50% 10-80% .:50%
E. 1,4-Dichlorobenzene 28-104% oe 27% 36-7% oe 28% KK 2,4-Dinitrotoluene 28-89% oe47% 24-96% oe 38%
J. N-Nitroso-i-n-propylamine 41-126% oe 38% 41-116% oe 38% IT. Pentachlorophenol 17-109% oe 47% 9-103% oe 50%
R. 1.2,4-Trichlorobenzene 38-107% oe23% 39-9a% oe 28% zz. Pyrene . 35-142% oe 36% 26-127% .:31%
V. 4-Chlor0--methylphenol 26-103% oe 33% 23"97% oe 42%

.

MSD.2S



LDC #: 14-70 r pY
SDG #: ~lir ô~ öl1qot"

VALIDATION FINDINGS WORKSHEET
Laboratory Control Samples (LCS)

Page: -iof-L

Reviewer: Jf
2nd Reviewer: Cl

METHOD: GC/MS BNA (EPA SW 846 Method 8270)

ease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
Y N/A Was a LCS required?
Y N N/A Were the LCS/LCSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits?

LCS LCSD
# Date LCS/LCSD ID , Compound "lR (Limits) "I.R (Limits) RPD (Limits) Associated Samples Qualifications

LW/) 1-3 e¡.gq .s 4s ((,1. -104-) ( ) so.4 ( i b ) A 1/ L el/K J'/£1J /p
Pp ~7. 7 ( Ij ,

to (i/_/:i ) ( ) )

c; G, ~ ( t."1_/oQ) ( ) 38.1. ( 1,- )

NN ( ) ( ) ~.~ ( ¡ç )

( ) ( ) ( )

( ) ( ) ( )

( ) ( ) ( )

( ) ( ) ( )

( , ( , ( ,

( ) ( ) ( )

( ) ( ) ( )

( ) ( ) ( )

( ) ( ) ( )

( ) ( ) ( )

( ) ( ) ( )

( ) ( ) ( )

( ) ( ) ( )

( ) ( ) ( )

( ) ( ) ( )

( ) ( ) ( )

( ) ( ) ( )

( ) ( ) ( )

( ) ( ) ( )

( ) ( ) ( )

( ) ( ) ( )

LCSLCSD.2S



LDC #: 147cii...~ .. ~
SDG #: 13M I OG:e:/1 '10~

VALIDATION FINDINGS WORKSHEET
Initial Calibration Calculation Verification

Page:--of-2
ReViewer:~

2nd Reviewer:

METHOD: GC/MS BNA (EPA SW 846 Method 8270)

The Relative Response Factor (RRF) , average RRF,. and percent relative standard deviation (%RSD) were recalculated for the compounds identifed below using the
following Calculations:

RRF = (A,J(C..)/(A..)(C,J
average RRF = sum of the RRFs/number of standards
%RSD = 100 * (SIX

A. = Area of compound,
Cx = Concentration of compound,
S = Standard deviation of the RRFs,

A.. = Area of associated internal standard
Cis = Concentration of internal standard
X = Mean of the RRFs

I Reported I Recalculated II Reported I Recalculated' I ReDorted Recalculated
Calibration RRF RRF Average RRF Average RRF %RSD %RSD# Standard ID Date . Compound (Reference Internal Standard) ( 'Ç std) ( ~ std) (Initial) (Initial)

1 I CAl.
¡1-,lr/o-

Phenol (1 st internal standard)

Naphthalene (2nd internal .standard)
,- ~51 ( . h f 1 t. ~ ~1 ('?~ +~sr 1. M-

FIIl,?rene (3rd internal standard) J.Ç"? /.r1Y '.4&0 ,.. 480 7. (, c¡ 7 7-0
Peintae¡'iergpt:etl"(4't Internal standard) , . ~OC" , . (;0 s: Irro., 1 . JìH l- ,. (; C. f,."
Bi':

vi. "'vr c:..
te (5th internal standard) ,. i. n ,. lìg /.~1l f, 14 2.~y "'~1

Benzo(alovrene (6th internal standarcf , fir. II r .c" q I. ;-~ q ,. i-~ df i~. l .l J .3~ b-J'
2 Phenol (1 st internal standard)

Naphthalene (2nd internal standard)

Fluorene (3rd internal standard)

Pentachlorophenol (4th internal standard)

Bis(2-ethylhexyl)phthalate (5th internal standard)

Benzola)Dvrene 16t internal standardl

3 Phenol (1 st internal standard)

Naphthalene (2nd internal standard)

Fluorene (3rd internal standard)

Peritachlorophenol (4t); intiir,n"" stan9ard)

Bis(2-ethylhexyl)phthalate (5th Internal standard)

Beno(a)pyrene (6t internal standard)

Comments: Refer to Initial Calibration findinos worksheet for list of Qualifications and associated samples when reported results do notaaree within 10.0% of the
recalculated results.

INICLC.2S



LOC #: 14102..02. .__
SOG#: BM.loCooI190~

VALIDATION FINDINGS WORKSHEET
Continuing Calibration Results Verification

Page:--ocL
Reviewer:~

2nd Reviewer:~
METHOD: GC/MS BNA (EPA SW 846 Method 8270)

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the
compounds identified below using the following calculation:

% Diference = 100 * (ave. RRF - RRF)/ave. RRF

RRF = (AJ(C..)/(A..)(CJ
Where: ave. RRF = initial calibration average RRF

RRF = continuing calibration RRF
A" == Area of compound, A.. = Area of associatéd internal standard
Cx = Concentration of compound, C.. = Concentration of internal standard

I Reported I Recalculated II Reported I Recalculated
I

Calibration Compound (Reference Internal Average RRF RRF RRF O/.D %D# Standard ID Date Standard) (Initial) (CC) (CC) ,

1 0(,01200Y 17u (o~ Phenol (1 st internal standard)

Naphthalene (2nd internal standard) I. HI f. "i7 f . " ~71 ~. 0 ~.o4
Fluorene (3rd internal standard) ,,4&() i. ~4- , t-,! 4 7.7 7,70
pefFlíkEl~1 Iireiil'eAel(4th internal standard) ,. So-V, I . S?/l f. '. 'I 4. l. 4. (;
. -:

te (5th internal standard) I . 'J
r r i.Ct q ,. ~ q I. y I. ,.

Benzolalovrene 16th Internal standardl l.r?1 1 . rl7 ,. i;-, (), (, () ~
2 Phenol (1 st internal standard)

Naphthalene (2nd internal standard) i

Fluorene (3rd Internal standard)

Pentachlorophenol (4th internal standard)

Bls(2-ethylhexyl)phthalate (5th Internal standard)

Benzolalovrene 16th internal standardl

3 Phenol (1 st internal standard)

Naphtlalene (2nd Internal standard)

Auorene (3rd internal standard)

Pentachlorophenol (4th internal standard)

Bis(2-ethylhexl)phthalate (5th internal standard)

Benzo( a) pyrene (6th internal standard) . I

,Comments: Refer to ContinuinQ Calibration findinQs worksheet for list of Qualifcations and associated samples when reported results do not aQree within 10.0% of the
recalculated results.

CONCLC.2S



LOC #: 1 '17 oi-Ð :z _
SDG #:-lM IltLó/ICjo~

VALIDATION FINDINGS WORKSHEET
Surrogate Results Verification

Page:--fL
Reviewer: &.

2nd reviewer: ~
METHOD: GC/MS Semivolatiles (EPA SW 846 Method 8270)

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculatiori:

% Recovery: SF/SS * 100.

Sample 10: l: -i
Where: SF = Surrogate Found

SS = Surrogate Spiked

Percent Percent
Surrogate Surrogate Recovery Recovery Percent

Spiked Found Reported Recalcl!lated Difference

Nitro~enzene-d5 5 S. ~'1 \01 \01 tì

2-Fluorobiphenyl i S'~Î \\ \ id
T erphenyl-d14 § S.,?V 101 101 II

Phenol-d5
,

2-Fluorophenol

,
2,4,6-Tribromophenol

-c-
2-Chlorophenol-d4

1 ,2-Dichlorobenzene-d4

Sample 10:

Percent Percent
Surrogate Surrogate Recovery Recovery Percent

., Spiked Found Reported Recalculated Difference

Nitrobenzene-d5
.

.2-Fluorobiphenyl

T erphenyl-d14

Phenol-d5

2-Fluorophenol

2,4,6-Tribromophenol

2-Chlorophenol-d4
.

1,2-Dichlorobenzene-d4

Sample 10:

Percent Percent
Su rrogate Surrogate Recovery Recovery Percent

Spiked Found Reported Recalculated Difference

Nitrobenzene-d5
.

2-Fluorobiphenyl

Terphenyl-d14

Phenol-d5
,

2-Fluorophenol

2,4,6-Tribromophenol
,

2-Chlorophenol-d4

1,2-Dichlorobenzene-d4

SURRCALC.2S



LDC #: f f 7(l2- 1)).
SDG #:. 3Mr 0(, () I1Aot'

VALIDATION FINDINGS WORKSHEET
Matrix Spike/Matrix Spi~eDuplicatesResults Verification

Page:--of-l
Reviewer: 'J

2nd Reviewer:~

METHOD: GC/MS BNA (EPA SW 846 Method 8270)

The percent recoveries (%R) and Relative Percent Difference (RPD) of the matrix spike and matrix spike duplicate were recalculated for the compounds identifiedbelow using the following calculation: -
%.Recovery = 100 * (SSC- SC)/SA Where: SSC = Spiked sample concentration

SA = Spike added
SC = Sample concentation

RPO = I MS - MSO I * 21(MS + MSO)

MS/MSD samples: g,/1

MS = Matrix spike percent recovery MSO = Matrix spike duplicate percent recoery _ _

I I

Spike Sample Spiked Sample
I Matrix Spike

II Matrix Spike Duplicate
II MS/MSD IAdded Concentration Concentration

I II " I

Compound ( l'~ Ii, ) ( ~ IL ) ( ~ IL- ) Percent Recovery Percent Recovery RPD

1::~¡::::::::i:I::I¡¡:::::¡::¡¡:::::¡::::::ii::::::i¡::::¡¡:::::¡:::::¡¡::::::::::::¡::::::::~:::::IMS MSD - MS MSD I Reported I Recalc~ II Reported I Recalc. II Reported
I Recalculated I

.

Phenol

2-Chlorophenol

1,4-Dichlorobenzene

N-Nitroso-di-n-propylamine

1,2,4-Trichlorobenzene

4-Chloro-3-methylphenol

Acenaphthene \00 lOO " ~.y 71- ~ 51 r:¡ 7 L. 7') 'h.ó +3 I

4-Nitrophenol

2,4-Dinitrotoluene

Pentachlorophenol

Pyrene \U" ( Ø\ 0 g '1'7 ~?:!: '10 Cfo 94 1 '1 4-. c. 4.r"

Comments: Refer to Matrix Spike/Matrix Spike Duplicates findinQs worksheet for list of Qualifications and associated samples when reported results do not aQree within
10.0% of the recalculated results.

MSDCLC.2S



LDC #: 1+702 J)y VALIDATION FINDINGS WORKSHEET
SDG #: I?Mr Dt 6(/'(6(' Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification

Page:~of-l
Reviewer: o.

2nd Reviewer: c.

METHOD: GC/MS BNA (EPA SW 846 Method 8270)

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated .for
the compounds identified below using the following calculation:

% Recovery = 1 00 * . (SC/SA Where: SSC = Spike concentration
SA = Spike added

RPD = I LCS - LCSD I * 2/(LCS + LCSD) LCS= Laboratory control sample percent recovery LCSD = Laboratory control sample duplicate percent recovery

LCS/LCSD samples: i-is. r~ r~ 1

I I

Spike Spike I LCS " LCSD II LCS/LCSD IAdded Concentration

I II II I

Compound ( 110: (L- ) ( "l fL ) Percent Recovery Percent Recovery RPD

I::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::i::::::::::::::::::::'::::::::::::::::::::::::::::;:~

v

I I II I II i ii i I
LCS LCSD LCS LCSD Reported Recalc. Reported Recalc. Reported Recalculated

Phenol

2-Chlorophenol

1,4-Dichlorobenzene

N-Nitroso-di-n-propylamine

1,2,4-Trichlorobenzene

4-Chloro-3-methyl phenol

Acenaphthene I () lóD ~.7 ~ L+ % S( ßy 8' y '3S. " s g. 7
4-Nitrophenol

2,4-Dinitrotoluene

Pentachlorotihenol

Pyrene LO' 1 rr
g r.ç, & .. ì ~i. 9, "l 8& 3~ 7.3 7. -¡

Comments: Refer to Laboratorv Control Sample/Laboratorv Control Sample Duplicates findinçis worksheet for list of Qualifications and associated samples when reported
results do not aQree within 10.0% of the recalculated results.

LCSCLC.2S



LOC #: If ,01" p"

SOG #:~1I16!
VALIDATION FINDINGS WORKSHEET

Sample Calculation Verification
Page:--of-L

Reviewer:~
2nd reviewer:~

METHOD: GC/MS BNA (EPA SW 846 Method 8270)

~ . Were ,all reported results recalculated and verified for all level IV samples?
~ Were all recalculated results for detected target compounds agree within 10.0% of the reported results?

Concentration = íl.)(I,) N.)(DF) (2.0) Example:

(A¡J (RRF) (Va) (vJ (%S) ,

Ax = Area of the characteristic ion (EICP) for the Sample I.D. .

~f9
:

compound to be measured
1"

A. i= Area of the characteristic ion (EICP) for the specific
internal standard

I, = Amount of internal standard added in nanograms Cone. = ( )( )( )( )( )

(ng) ( )( )( )( )( )

Va = Volume or weight of sample extract in millliters (ml)
or grams (g).

Vi = Volume of extact injected in microliters (ul) =

Vi = Volume of the concentrated extract in microliters (ul)

Of = Dilution Factor,

%S = Percent solids, applicable to soil and solid matrices
only.

2,0 = Factor of 2 to account for GPC cleanup

Reported Calculated
Concentration Concentration

# Sample ID Compound ( ) ( ) Qualification
, ,

,

,

.

'.

.

.

.

.

RECALC.2S



LDC Report# 14702C4

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Camp Pendleton, CTO 102

Collection Date: January 17, 2006

LDC Report Date: March 7, 2006

Matrix: Water

Parameters: Lead & Dissolved Manganese

Validation Level: EPA Level ill & IV

Laboratory: Alpha Analytical, Inc,

Sample Delivery Group (SDG): BMl06011852

Sample Identification

1413-MW04
1413-MW05**
1413-MW05Dup
1413-MW06
1413-MW07
1413-MW08
1413-MW09
1413-MW04MS
1413-MW04MSD

**Indicates sample underwent EPA Level IV review

V:\LOGIN\BATTELLE\PENDLE ~ 1\ 14702C4.B34 1



Introduction

This data review covers 9 water samples listed on the cover sheet including dilutions
and reanalysis as applicable. The analyses were per EPA SW 846 Method 6020 for
Lead & Dissolved Manganese,

This review follows a modified outline of the USEPA Contract Laboratory Program
National Functional Guidelines for Inorganic Data Review (October 2004) as there are
no current guidelines for the methods stated above.

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified a P (protocol) or A (advisory) to indicate whether the
flag is due to a laboratory deviation from a specified protocol or is of technical

advisory nature.

Blanks are summarized in Section ilL.

Field duplicates are summarized in Section Xiii'

Samples indicated by a double asterisk on the front cover underwent a EPA Level iV
review, A EPA Level ill review was performed on all of the other samples. Raw data
were not evaluated for the samples reviewed by Level ILL criteria since this review is
based on QC data.

The following are definitions of the data qualifiers:

U Indicates the compound or analyte was analyzed for but not detected at or above
the stated limit.

J Indicates an estimated value,

R Quality control indicates the data is not usable,

N Presumptive evidence of presence of the constituent.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore
qualification was not required.

V:\LOGIN\8A TTELLE\PENDLE ~ 1 \ 14 702C4. 834 2



i. Technical Holding Times

All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures, All
cooler temperatures met validation criteria.

II. Calibration

An initial calibration was performed,

The frequency and analysis criteria of the initial calibration verification (ICV) and
continuing calibration verification (CCV) were met.

II. Blanks

Method blanks were reviewed for each matrix as applicable, No contaminant
concentrations were found in the initial, continuing and preparation blanks.

IV. ICP Intenerence Check Sample (ICS) Analysis

The freq uency of analysis was met.

The criteria for analysis were met.

V. Matrix Spike Analysis

Recalculated results confirm the reported results with the following exceptions:

Spike ID

(Associated
Samples) Analyte Reported (RPD) Recalculated (RPD) Flag A or P

1413-MW04MS/MSD Dissolved manganese 166.0 8,7 None P
(All samples in SDG
BM106011852)

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) were
within QC limits.

VI. Duplicate Sample Analysis

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable.

V:\LOGIN\BA TTELLE\PENDLE ~ 1 \ 14 702C4.B34 3



ViI. Laboratory Control Samples (LCS)

Laboratory control samples were reviewed for each matrix as applicable, Percent
recoveries (%R) were within QC limits.

VIII. Internal Standards

All internal standard percent recoveries (%R) were within QC limits for samples on which
a EPA Level iV review was performed. Raw data were not evaluated for the samples
reviewed by Level III criteria.

iX. Furnace Atomic Absorption QC

Graphite furnace atomic absorption was not utilized in this SDG.

X. ICP Serial Dilution

ICP serial dilution analysis was performed by the laboratory. The analysis criteria were
met.

Xl. Sample Result Verification

All sample result verifications met validation criteria for samples on which a EPA Level
IV review was performed. Raw data were not evaluated for the samples reviewed by
Level iII criteria,

Xi I. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

XIIi. Field Duplicates

Samples 1413-MW05** and 1413-MW05Dup were identified as field duplicates. No
contaminant concentrations were detected in any of the samples with the following
exceptions:

Concentration (ma/l)

Analyte 1413-MWOS** I 1413-MWOSDup RPD

I Dissolved manganese I

0.42

I

0.45

I

7

I

XiV. Field Blanks

No field blanks were identified in this SDG.
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Camp Pendleton, CTO 102
Lead & Dissolved Manganese - Data Qualification Summary - SDG BMI06011852

I
SDG

I
Sample

I
Analyte

I
Flag I A or P I Reason

I

BMl06011852 1413-MW04 Dissolved manganese None P Matrix spike/Matrix
1413-MW05** spike duplicates

1413-MW05Dup (Recalculation)
1413-MW06
1413-MW07
1413-MW08
1413-MW09

Camp Pendleton, CTO 102
Lead & Dissolved Manganese - Laboratory Blank Data Qualification Summary - SDG
BM 106011852

No Sample Data Qualified in this SDG
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A
Alpha Analytical, Inc.

255 Glendale Ave. . Suite 2 i . Sparks, Nevada 89431-5778

(775) 355-1044' (775) 355-0406 FAX. 1-800-283-1183

ANALYTICAL REPORT

Battelle Memorial Institute
505 King Avenue
Columbus, OH 4320 I

Attn: Chris Zimmerman

Phone: (614) 424-3779
Fax: (614) 424-3667

Date Recei ved : 01/18/06
Job#: TO 1 02-1413

Metals by lCPMS

EPA Method SW6020

Parameter

Client ID: 141J-MW04

L~b ID: ßM106011852-01A Le~d (Pb)

Client ID: J 413-:\ WOS

Lab ID : I:M106011852-02A Lead (Pb)

ClienllD 141J-MWOSDUP

L.ab ILL . ßM106011852-03A Lc~d (Pb)

Client ID. 141J-MW06

L~li 10: BM 1060 11852-04A I.cad (Pb)

Client ID: 1413-:YIW07

Lab ID: BMI06011852-05/\ Lead (Pli)

Client ID' J413-MW08

Lab ID : UM106011852-06A Lead (Pb)

ClientlD. 1413-MW09

Lab ID: 8M 1060 i 1852-07 A I.ead (Pb)

Concentration

ND IÆ

ND

NO

Nt)

NO

ND

ND .J

ND = Not Detected

Reporting Date Date

Limit Sampled Analyzed

0.0050 nig/L 011 i 7/06 02d14/Uli

0.0050 nig/L (J 1/l7iO(i 01/14l()(i

0.0050 ing/L () I ¡J 71()() 01:14/U6

o ()()50 ing/i. () i, i 7.1111 112 I .l,rii,

0.0050 mglL I) I: I 7()() 112, ¡4/riC)

0.01)50 niglL Olil7'U6 01/14/06

0.0050 nigil. OlfI7;()6 lI1/14/(1)

~~ L-74~ D~~
Roger L Scholl, Ph D. L::bonllory Diri:ctlJl' . Randy Gardner. Laboratory Manager' . Willier Hinchman. Qiiiiiity Assurance Oflcer

Sacraiii=iitu. CA. (91 ó) J66-9089/ Lao Vegas, NV . (702) 28144848" iiiruCßlalpha-analyiÙ::aLcom

TOJ02-14lJ

,(
2/16/06

Report Date

0/ \ oCt

i \\.1\0

~

7
Page / vI/



&\- Alpha Analytical, Inc.
255 Glendale Ave.' Suite 21' Sparks, Nevada 89431-5778

(775) 355-1044' (775) 355-0406 FAX. 1-800-283-1183

ANALYTICAL REPORT

Battelle Memorial Institute
505 King Avenue
Columbus,OH 4320 I

Chris Zimmerman

(614) 424-3779
Fax: (614) 424-3667

Date Recei ved : 01/18/06

Attn:
Phone:

Job#: TOl 02-14 13

Dissolved Metals by ICPMS

EPA Method SW6020

Parameter Concentra iion Reporting Date Date

Limit Sampkd Analyzed

Client ID. 1413-MW04

Lab 10: BM106011852-01A Mangaiiese (Mn), Dissolved 0.29 q.0050 iig/L 01/17/06 02: 15/06

Clienl 10: 1413-MW05

Lab ID HM106011852-02A Manganese (Mn), Dissolved 0.42 0.0050 IlgfL o I íl 7/06 02115/06

C1ieniID: 1413-MW05DUP

Lab 10: BM106011852-03A M¡¡ng¡¡nese (Mn), Dissolved 0.45 O.OOSO mg/L 01117/06 02/ISI06

(,lientlD 141J-MW06

Lab Ii): ßMIOCiOI1852-04i\ M¡¡ng¡incsc (Mn), Dissolved 0.16 0.0050 mg/L OI/17i06 021 I S/OCi

Client II) . 141J-MW07

Lal) II) BM106011852-0SA Manganese (Mn), Dissolved 0.40 Û.OU50 ing/L 01 17.()(¡ 02 15'IHi

Client 10: 1413-MW08

L¡¡b ID: HMI06011852-0M Manganese (Mn), Dissolved 0.42 O.OOSO Ing:L Iii ¡70tH) 1/2 I :i°ll()

('1¡entIO: 1413-M W09

Lab II) , ßMIOCiO! 1852-07A Manganese (Mn), Dissolved 031 0.0050 ing/L o iiI7!O(i 1121 i 5¡(J()

~~ ¿-74~ ¿)JL~~
Koger L ScholL. Ph. V.. Liboratoiy DireclOr ~ . Randy Gardiii:r. LabQratory Mani:ger' . Walter Hinchman, Quuliiy Assuruni;e Otlicer

Sacraniellto.CA . (916) J6Ô-901l9 / Las Vegas, NV . (702) 281-4848 I ìnf01É1~lpha-ilnalytic:il.com

2/16/06

Report Date

~ \0\ Il,Q

T0102-141J
8
Puge / ufl



LDC #: 14702C4

SDG #: BMI06011852
Laboratory: Alpha Analvtical. Inc.

VALIDATION COMPLETENESS WORKSHEET
Level III/iv

Date:P -7 .Db
Page:-lof_L

Reviewer: r1~
2nd Reviewer:~

METHOD: Lead & Dissolved Manganese (EPA SW 846 Method 6020)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

D Validatinn ArAa I I CnmmAnts I

i. Technical holding times A Samplina dates: 1- l7 - Db
II. Calibration A

III. Blanks A

iv. ICP Interference Check Sample (lCS) Analysis A

v. Matrix Spike Analysis 5vJ MS (l15Ð

VI. Duplicate Samole Analysis N

VII. Laboratory Control Samoles (LCS) A LCS
VIII. Internal Standard (ICP-MS) A

IX. Furnace Atomic Absorotion QC N Nòt" u + i Ii z.ec

x. ICP Serial Dilution A

XI. Sam ole Result Verification A Not reviewed for Level III validation.

XII. Overall Assessment of Data A

XIII. Field Duplicates SIN D= ~,f3
XLV. Field Blanks rJ

Note: A = Acceptable
N = Not provided/applicable
SW = See worksheet

ND = No compounds detected
R = Rinsate
FB = Field blank

D = Duplicate
TB = Trip blank
EB = Equipment blank

Validated Samples: ** Indicates sample underwent Level IV validation
IIVr W"'+P~

1 1413-MW04 11 21 31

2 1413-MW05** 12 22 32

3 1413-MW05Duo 13 23 33

4 1413-MW06 14 24 34

5 1413-MW07 15 25 35

6 1413-MW08 16 26 36

7 1413-MW09 17 27 37

8 1413-MW04MS 18 28 38

9 1413-MW04MSD 19 29 39

10 PßvJ 20 30 40

Notes:

14702C4W.wpd



LDC#:
SDG#:

I L(70c?C L(
13111:1; 0/ (8 ç J

VALIDATION FINDINGS CHECKLIST Page'-lof :J
Reviewer:~

2nd Reviewer:~

Method:Metals (EPA SW 846 Method 6010/7000/6020)

Were the ro er number of standards used?

Were all initial and continuing calibration verification %Rs within the 90-110% (80-
120% for mercur ifmi 65-115% ru, C ifiiide QC limils?

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this /

SDG? If no, indicate which matrix does not have an associated MSIMSD or
MSJDUP. Soil 1 Water.

Were the MSIMSD percent recoveries (%R) and the relative percent diferences /

(RPD) within the 75-125 QC limits? lfthe sample concentration exceeded the spike
concentration b a factor of 4 or more, no action was taken.

Were the MS/MSD or duplicate relative percent differences (RPD) ~ 20% for
waters and ~ 35% for soil samples? A control limit of +/- RL(+/-2X RL for soil) was /
used for samples that were ~ 5X the RL, including when only one of the duplicate
sam Ie values were.. 5X the RL.

For sample concentrations" RL, are applicable duplicate injection RSD values ..
20%? Level iV ani

MET-SW.lV version 1.0



LOC #: 14(0 d¿q
SDG #: 13 "' r b(; ù ( i e r ~

VALIDATION FINDINGS CHECKLIST Paoe:d of~
Reviewerfl ç

2nd Reviewer:*

MET-SW.!Vversìon 1.0



LDC #: l'rT0aeL(

SDG #: ß fJ¡:O(ò () I I elÇ'J
VALIDATION FINDINGS WORKSHEET
Sample Specific Element Reference

Page:-Lofi-
Reviewer: tGG-

2nd reviewer: k ~

All circled elements are applicable to each sample.

~
Sample 10 Matrix Tar~At AnalVtA Ust (TAU, , .'

I~Ø7 W AI, Sb, As, Ba, 8e, Cd, Ca, Cr, Co, Cu, Fe,~Mg,~H9, Ni,.K, Se, Ag, Na, TI, 'I' Zn, Mo, B, Si, CN",

6lcg q L AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe~g, ~g, Ni, K, sè; Ag: Nil; 11, v, Zn, Mo, B, Si, CN",

AI, Sb, As, 8a, 8e, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hgj" Ni; i( Se,Ag, Naill, V, Zn, Mo, B, Si, CN",

AI, Sb, As, 8a, 8e, Cd, Ca, Cr, Co, Cu, Fe, Pb,.Mg, Mn,.Hg,. NI; K, SQ, Ag, Na, TI, V, Zn, Mo, 8, SI, eN",

AI, Sb, As, 8a, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn,' Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, 8,' Si, CN",

AI, Sb, As, 8a, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn,; Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, 8, Si, CN",

AI, Sb, As, 8a, 8e, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, 8, Si, CN",

AI, Sb, As, 8a. 8e, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni; K, Se, Ag, Na, TI, V, Zn, Mo, B, SI. CN",

AI, Sb, As, 8a, 8e, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, 8, Si, CN",

AI, Sb, As. Sa, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na. TI, V, Zn, Mo, 8, 51. CN",

AI, Sb, As, 8a, 8e, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Àg, Na, 11, V, Zn, Mo, 8, 51, CN",

AI, Sb, As, 8a, 8e, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Ne, 11, V, Zn, Mo, 8, 51, CN",

AI, Sb, As, 8a, 8e, Cd, Ca, Cr, Co, Cu,' Fe; Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, 8, Si, CN',

AI, Sb, As. 8a. 8e. Cd, Ca, Cr. Co, Cu. Fe. Pb, Mg. Mn, Hg, Ni. K. Se, Ag, Na, 11, V, Zn, Mo, 8, Si, CN",

AI, Sb, As, 8a, 8e, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K,. Se, Ag, Na, 11, V, Zn, Mo, 8, Si, CN",

AI, Sb, As, 8a, 8e, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, 8, Si, CN",

AI, Sb, As, 8a, 8e, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Ne, 11, V, Zn, Mo, B, Si, CN",

AI, Sb, As, 8a, 8e, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, B, Si, CN',
.

AI, Sb, As, 8a, 8e, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, 8, Si, CN',

AI, Sb, As, 8a, 8e, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, B, Si, CN',

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Ne, 11, V, Zn, Mo, B, Si, CN",

AI, Sb, As, 8a, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, B, Si, CN",

AI, Sb, As, 8a, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, B, Si, CN',

AI, Sb, As, 8a, 8e, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, NI, K, Se, Ag, Na, 11, V, Zn, Mo, B, Si, CN",

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K. Se, Ag, Na, 11, V, Zn, Mo, B, Si, CN',

Analvsls Method

ICP AI, Sb, As, 8a, 8e, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, B, Si, CN",

ICP Trace AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, B, Si, CN',

ICP-MS W AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe~g~n);g, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, 8, Si, CN",

GFAA AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb,Ma, Mn, Ha. Ni, K. Se, Aa. Na, 11, V Zn, Mo, B 51, CN",

Comments: Mercury by CVAA if performed

ELEMENTS.4



LOC #: 1l.70~CLl
SDG #: ßM.iO'O/le~J.

VALIDATION FINDINGS WORKSHEET
Matrix Spike/Matrix Spike Duplicates

Page:-- of--
Reviewer: ¡A G-

2nd Reviewer: b1' JMETHOD: Trace metals (EPA SW 846 Method 6010/7000)

l- ~e see qualifcations below for all questions answered "N". Not applicable questions are identified as "N/N.

y 'N N Ä Was a matrix spike analyzed for each matrix in this SOG?
N N Ä Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor

r\ of 4 or more, no action was taken.
(.N N/A Were all duplicate sample relative percent diferences (RPO) .s 20% for water samples and ,S35% for soil samples?
LEVEL IV ONLY:
vtE N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations.

MS MSD1# MS/MSD ID Matrix Analve %Recoverv %Recoverv RPD (Umltsl Associated SamDles Qualifications
r 8/q W Ct fer M VI

( ~ e C- (c.u iç, ft RPD '7 101. 1) ) 4 il Noy.e/P/
iretd., t ed RfD . Ibb.O / r~ 10 ).
crec.l c.i.lAt ki RPn . 9..7 (~ Lo~

\

Comments:

MSD.4S2



LDC #: ILl,DdCI1
SDG #: 13,A .iObO' I B)' J-

VALIDATION FINDINGS WORKSHEET
Field Duplicates

Page:-lof ,
Reviewer: ~

2nd reviewer:~
METHOD: Trace Metals (EPA SW 846 Method 6010/7000)~~ Were field duplicate pairs identifed in this SDG?

Were target analytes detected in the field duplicate pairs?

Concentration ( ~. I L. 1
v

Analyte d. 3 RPD (Limits) Diffrence (Limits) Qualifications

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese O.4:: Q.LlS' Î
Mercury

Nickel

Potassium

Selenium

Silver

Sodium

Thallum

Vanadium

Zinc

Cyanide

Boron

Molybdenum

Strontium

Silicon

Notes:

FLDUP.4S2



LDC #: I Lff 0 J- C t.
SDG#: ~MrO'O IIßt;J-

VALIDATION FINDINGS WORKSHEET
Initial and Continuing Calibration Calculation Verification

Page:-iof I
Reviewer: -l

2nd Reviewer: YA1

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000)

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the fOllowing formula:

%R = Found x 100
True

Where, Found = concentration (in ug/L) of each analyte measured In the analysis of the ICV or CCV solution
True = concentration (in ug/L) of each analyte in the ICV or CCV source .

i

II

,

R..nnrt..r1

I

ktør.~',.llhlilØirl

I

Acceptable
Standard ID Type of Analysis Element Found (ug/L) True (uglL) %R %R (Y/N)

ICP (InItial calibration)

GFAA (Initial calibration)

CVAA (Initial calibration)

ICP (Continuing calibration)

GFAA (Continuing calibration)

CVAA (Continuing calibration)

"5("
ICP/MS (Initial calibration) 50.dO ¡... t

Yrcv Ph . J.7.Q7 '1fi or e,OV' -l~
Ob3s

ICP/MS (Continuing calibation)
11// 80.00 /0 \ 101 ,~

ccv 61.04

Comments: Refer to Calibration Verification findinas worksheet for list of Qualifications and associated samples when reported results do not aoree within 10.0% of the
recalculated results.

CALCLC.4SW



LDC#: IW1o;iGL(

SDG #: 13 l- i: 06 D II e ç .;
VALIDATION FINDINGS WORKSHEET

Level IV Recalculation Worksheet
Page:-l0LL

Reviewer: l1 &
2nd Reviewer: (~

METHOD: Trace Metals (EPA SW 846 Method 6010/7000)

%R = Found x 100
True

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula:

Where, Found = Concentration of each analyle measured in the analysis of the sample. For the matrfx spike calculation,
Found = SSR (spiked sample result) - SR (sample result).

True = . Concentrtion of each analyte In the source.

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula:

RPD = IS-DI x 100
(5+0)/2

Where, S = Orfginal sample concentrtion
D = Duplicate sample concentration

An ICP serial dilution percent difference (%D) was recalculated using the following formula:

%0 = !I-SDRI x 100
I

Where. i = Initial Sample Result (mglL)
SOR = Seral Dilution Result (mg/L) (Instrment Reading x 5)

I Øø"~I""1112lt:rf I
Found' S II Tru9/ 0 1 SOR (units) AcceptableSample 10 Type of Analysis Element (units) %RIRPO 1%0 %R 1 RPO 1 %0 (YfN)bllb

ICP Interference check ~ê)1.50 (ll3IL) ~d it)
/10 +

y;r C5A B l1 ~ dOO . do
J) 1 v-ep rleJ¡ini

Laboratory centrol sample
Pb o . ;;e07

("; ( L. \ (~~ I J i ( d-

LCS O.?5
11 ;l

Ci6 )~
Matrix spike (SSR-SR)

t3/J riÓ (L ~8 M.'I o ,OC:7/- o.o~ ( i i- ( (Ifilll/S- /1 "lS'b
Duplicate

Pb O. 976(, l: (~df J O. ()7:J!;) rô t)
(. C;

-'8('1 (.5
Odi!D, (i ii ç't 

ICP serial dilution
Pb D .005 LA (VI (J t) N '( (~ÓIL) O.D

I
0.0 ,1i

Comments: Refer to aDDroDriale worksheet for list of Qualifications and associated sam 
Dies when reoorted results do not aaree wthin 10.0% of the recalculated results.

TOTCLC.4SW



LDC #: 1410;ic'1 ,
SDG #: ß M;r ÒE.O II è5~

VALIDATION FINDINGS WORKSHEET
Sample Calculation Verification

Page:-Laf I
Reviewer:- -- ç-

2nd reviewer: 'Mt

METHOD: Trace Metals (EPA SW 846 Method 6010/7000)

P ease see qualifcations below for all questions answered .N". Not applicable questions are identifed as "N/A".
Y N N A Have results been reported and calculated correctly?

N N A Are results within the calibrated range of the instruments and within the linear range of the ICP?
N N A Are all detection limits below the CRDL?

Detected analyte results for
following equation:

:t .. were recalculated and verifed using the

Concentration = (RD)(FV(DiI
(In. Vol.)(%5)

Recalculaton:

RD
FV

In, Vol.
Dil

%5

Raw dida concentridlon
Final volume (ml)
Inital volume (ml) or weight (G)

Diluton factor
Decimal percent solids

(soff'oA.. tl4f 61V"~Jy Ocfpl;eJ et 1))( clif. r~CAov)

(412 . 8C;o p~ fc ) (i WOj ¡'04ÒP~) ::t ra .. v ciw' . a. 418850 :L
L

Reported Calculated
conoon7AtlOn

( co~q;tri~n )
Acceptable

Sample ID Analyte ( W'tl i- ) (Y/N)

:1 Mvi
v

o . tl ;; Ý0.4 :i

RECALC.4S2



LDC Report# 14702D51

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Camp Pendleton, CTO 102

Collection Date: January 17, 2006

LDC Report Date: March 7, 2006

Matrix: Water

Parameters: Methane

Validation Level: EPA Level ill & iV

Laboratory: Alpha Analytical, Inc,

Sample Delivery Group (SDG): BMI06011905

Sample Identification

1413-MW04
1413-MW05**
1413-MW05Dup
1413-MW06
1413-MW07
1413-MW08
1413-MW09
1413-MW09MS
1413-MW09MSD

**Indicates sample underwent EPA Level iV review

V:\LOGIN\BATTELLE\PENDLE~ 1\14702D51.B34 1



Introduction

This data review covers 9 water samples listed on the cover sheet including dilutions
and reanalysis as applicable. The analyses were per Method RSK-175 for Methane.

This review follows a modified outline of the USEPA Contract Laboratory Program
National Functional Guidelines for Organic Data Review (October 1999) as there are
no current guidelines for the method stated above.

. A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified a P (protocol) or A (advisory) to indicate whether the
flag is due to a laboratory deviation from a specified protocol or is of technical

advisory nature,

Blank results are summarized in Section III.

Field duplicates are summarized in Section IX.

Samples indicated by a double asterisk on the front cover underwent a EPA Level iV
review. A EPA Level ILL review was performed on all of the other samples. Raw data
were not evaluated for the samples reviewed by Level ILL criteria since this review is
based on QC data,

The following are definitions of the data qualifiers:

U Indicates the compound or analyte was analyzed for but not detected at or above
the stated limit.

J Indicates an estimated value.

R Quality control indicates the data is not usable.

N Presumptive evidence of presence of the constituent.

UJ Indicates the compound or analyte was analyzed for but not detected, The sample
detection limit is an estimated value,

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore
qualification was not required.

V:\LOGIN\BATTELLE\PENDLE~ 1\14702D51.B34 2



i. Technical Holding Times

All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures, All
cooler temperatures met validation criteria,

II. Calibration

a. Initial Calibration

Initial calibration of compounds was performed as required by the method.

The percent relative standard deviations (%RSD) of calibration factors for compounds
were less than or equal to 30,0% .

b. Calibration Verification

Calibration verification was performed at required frequencies. The percent differences
(%D) of amounts in continuing standard mixtures were within the 30.0% QC limits.

III. Blanks

Method blanks were reviewed for each matrix as applicable. No methane contaminants
were found in the method blanks.

IV. Accuracy and Precision Data

a. Surrogate Recovery

Surrogates were not required by the method.

b. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) were
within QC limits.

c. Laboratory Control Samples

Laboratory control samples were reviewed for each matrix as applicable, Percent
recoveries (%R) were within QC limits.

V. Target Compound Identification

All target compound identifications were within validation criteria for samples on which
a EPA Level iV review was performed. Raw data were not evaluated for the samples
reviewed by Level iII criteria.

V:\LOGIN\BA TTELLE\PENDLE ~ 1 \ 14 702D51.B34 3



Vi. Compound Quantitation and CRQLs

All compound quantitation and CRQLs were within validation criteria for samples on
which a EPA Level IV review was performed. Raw data were not evaluated for the
samples reviewed by Level iII criteria.

ViI. System Penormance

The system performance was within validation criteria for samples on which a EPA Level
IV review was performed, Raw data were not evaluated for the samples reviewed by
Level III criteria.

VII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

IX. Field Duplicates

Samples 1413-MW05** and 1413-MW05Dup were identified as field duplicates. No
methane was detected in any of the samples with the following exceptions:

Concentration (mg/L)

Compound 1413-MW05**
I

1413-MW05Dup RPD

i Methane I

0.48

I

0.39

I

9

I

X. Field Blanks

No field blanks were identified in this SDG.

V:\LOGIN\BA TTELLE\PENDLE ~ 1 \ 14 702D51 .834 4



Camp Pendleton, CTO 102
Methane - Data Qualification Summary - SDG BMI06011905

No Sample Data Qualified in this SDG

Camp Pendleton, CTO 102
Methane - Laboratory Blank Data Qualification Summary - SDG BMI06011905

No Sample Data Qualified in this SDG

V:\LOGIN\8A TTELLE\PENDLE ~ 1 \ 14 702D51 .834 5



A
Alpha Analytical, Inc.

255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

ANAL YTICAL REPORT

Battelle Memorial Institute
505 King Avenue
Columbus,OH 43201

Attn: Chrs Zimmennan
Phone: (614) 424-3779
Fax: (614) 424-3667

Date Received: 01/19/06
Job#: TOI02-1413

Dissolved Gases

Modified Method RSK-175 GC/FID

Parameter Concentration Reporting

Limit
Date Date

Sampled Analyzed

Client ID : 1413-MW04

Lab ID : BM 1060 11905-04A M eilane 0.079 0.0 i 0 inglL

Client il : 1413-MWOS

Lab il : BM106011905-05A Meilane 0.48 0.010 mglL

Client ID : 14 l3-MWOSDUP

Lab ID: BMI06011905-06A Meilane 0.39 0.010 mglL

Client ID: 1413-MW06

Lab ID : BMlO6011905-07A Methane ND tA 0.010 inglL

Client ID : 1413-MW07

1
Lab ID : BM106011905-08A Methane ND 0.010 inglL

Client ID : 1413-MW08

Lab ID : BMlO6011905-09A Methane ND 0.010 mglL

Client ID : 1413-MW09

Lab ID : BMlO6011905-IOA Methane 0.57 0.010 mglL

01117/06 01/25/06

01/17/06 01/25/06

01/17/06 01/25/06

01/17/06 01/25/06

01/17/06 01/25/06

01/17/06 01/25/06

01/17/06 01/25/06

ND; Not Detected~~ ~7..~ D~~ lÍRoger L. SchoU. Ph.D.. Lar8fory Dtrector ~ . Randy Gardner. Laboratory Maager. . Walier Hinchman. Qualty Assurance Officer

SacramefiO. CA . (916) 366.9089 J La Vegas. NY . (702) 281-4848 I info(galh.-anicaLcorn

2/1/06

Report Date

t \~'R

\\Q~\

TOl02-l413 8
Page 1 all



LOC #: 14702051

SOG #: BMI06011905
Laboratory: Alpha Analvtical. Inc.

VALIDATION COMPLETENESS WORKSHEET
Level III/iv

oate:~Cl
Page:-lof-,

Reviewer:-£
2nd Reviewer:--

METHOD: GC Methane (Method RSK-175)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

D Validation Area I I Comments I

i. Technical holdinq times 11 Samolina dates: i1 \1 foe,

Å rÐ ~ G: ò 0
i

lIa. Initial calibration

lib. Calibration verification A ø, 0 f, .30
IlL. Blanks D-

IVa. Surroaate recoverv N Y\O T- ,re': U:i red
IVb. Matrix soike/Matrix soike duolicates Á (J

IVc. Laboratorv control samoles A. \.C/
V. Taraet comoound identification Á Not reviewed for Level III validation.

VI. Comoound Quantitation and CRQLs A Not reviewed for Level III validation.

VII. Svstem Performance A- Not reviewed for Level III validation.

VIII. Overall assessment of data tK
iX. Field duolicates ~~ 0:: 2. c: .3

X. Field blanks N

Note: A = Acceptable
N = Not provided/applicable
SW = See worksheet

ND = No compounds detected
R = Rinsate

FB = Field blank

D = Duplicate
TB = Trip blank
EB = Equipment blank

Validated Sam~ ** Indicates sample underwent Level IV validation\.i~
-l

M. ~ \.¥- - \?, t::io 'Y1 1413-MW04 11 21 31

! 1413-MW05** 12 22 32
t

1413-MW05Duo3 13 23 33-
4 1413-MW06 14 24 34

5 1413-MW07 15 25 35

6 1413-MW08 / 16 26 36
-t
7 1413-MW09 17 27 37

8 1413-MW09MS 18 28 38

9 1413-MW09MSD 19 29 39

10 20 30 40

Notes:

14702D51W.wpd



LOC #:-1 410"2 PS I _
SOG #: fJ fY \ 0 '" 0 i i9 to '.

VALIDATION FINDINGS CHECKLIST page:-lof ~
Reviewer:--

2nd Reviewer: / cf

Method: /GC HPLC

Was a linear fi used for evaluation? If yes, were all percent relative standard
deviations %RSD "20%?

Was a curve fit used for evaluation? If Yes, what was the acceptance criteria
used?

Did the initial calibration meet the curve fit acce tance criteria?

Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each
matrix in this SDG? If no, indicate which matrix does not have an associated
MS/MSD. Soil / Water.

Were the MS/MSD percent recoveries (%R) and the relative percent differences
RPD within the QC limits? .

Was an LCS anal ed for this SDG?

Was an LCS anal ed er extraction batch?

GC I HPLC-SW.IV new



LDC #: i ifí02 DS- t.
SDG #: ~ \" I n(nftJll9¡os-

VALIDATION FINDINGS CHECKLIST Page:20f ;-
Reviewer:-n

2nd Reviewer: . c:

Validation Area Yes No NA Findings/Comments

Were field blanks identified in this SDG?

r.r./ HPI r.-~W.IV new



LDC#: \Ý'70i.PS/ ;-
SDG#: e,M\O~OH90~

VALIDATION FINDINGS WORKSHEET
. Field .Duplicates

page:--ofL
Reviewer:--

2nd reviewer'--
I',~HOD: _~ HPLC
Y N/A Were field. duplicate pairs identified in this SDG?
tiN N/A Were taroet cOITDouncjs detected in the field duplicate Dairs?

Concentration ( m~lL ) %RPD Qualification

Compound Limit_ Patent only I All Samples

~ .. -

. . -
.-

O.aß '1
-

Me. \-~ o.~9
-

- - - -
-

_.

.

-

-

- -
.concentration ( ) %RPD Qualification

Compound Limit Parent orily I A~I Sam-ples- -

-

.
. .. --

-

-

-
-

.

--

FLDUPNew.wpd



LOC #:-1 Ll 1 o-i psI _
SDG#: ~M \ t:~0( i90~

V~LlDATION FINDINGS WORKSHEET
Initial Calibration Calculation Verification

page:~ofL
Reviewer: ëž

2nd Reviewer:

METHOD: GC
~

HPLC . .. . .
The calibration Factor (CF), average CF, and percent r~lativß standard deviation (%RSD) were recalculated for the compounds identified below using the following
calculations:

CF = A/C
average CF = súm of the CF/number of standards
%RSD = 100' (SIX)

A = Area o,r com~ound,
C = Conce'ntratio~ of compound,
S = Standard deViation of the CF
X:: Mean of the CFs

Calibration CF v.t liJ CF. Average CF Average CF# . Standard ID Date . Componnd . . . (o.~dl IO.~d) (initiall (inltiall %RSD %RSD

§
~\.-

I

-i12ol°5" M~~~ fD j.

I~_~~ W'

.i..

II I

~c. i ~.Î Ifi2. ~ !-.1183'( (0 3.~io )((0 \:i, '17 I J.. 2.7

§ L I II II I

I
~ I I

I L II I I

. .

. ..

Comments: Referto Initial Calibration findinas worksheet for list of aualificationsand associated samples when reported results do not aoree within 10.0% oftherecalculatedresu~ . .



LOC#:~7t:ri.DSJ _
SOG#: lJM i tìcG 01140 ~

VALIDATION FINDINGS WORKSHEET
Continuina Calibration Results Verification

Page:-- oc.¿
Reviewer. ~

2nd Reviewer: Ii

METHOD: GC~
The percent difference (%0) ofthe initial calibration average Calibration Factors (CF) and the continuing calibration CF were recalculated forthe compounds identified below
uSing the following calculation:

% Difference = 100 . (ave. CF - CF)/ave. CF
CF = A/C

Where: ave. CF = initial calibration average CF
CF = continuing calibration CF

A = Area of compound
C = Concentration of compound

-

I

R..nnrt..r1 R..,...I,.lil:d..r1

I

Calibration Average CF(lcal)/ CF/Cone. CF/Conc. %p. %p.# Standard 10 Date ComDound CCV Cone. CCV CCV

1 (PA O\iUbbll \J~ fa b ~ 1... ~ .ß 2. . c. (,

I

,.. 63 ~.83

II

lOb.7,. 1°(".7- '" I

§ I I I II I

§ I

§ j J
Comments: Refer to Continuino Calibration findinas worksheet for list of Qualifications and associated samples when reported results do not aaree within 10.0% of the
recalculated results.

CONCLC.1 S



LDC #: I qjO"tPS' I _

SDG #:t,1Y ~O ii~.o~
VALIDATION FINDINGS WORKSHEET

Matrix Spike/Matrix Spike Duplicates Results Verification
Page:-loll

Reviewer: f)
2nd Reviéw~

METHOD: _HPLC
The percent r veries (%R) and relative percent differences (RPD) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified below
using the following calculation:
%Recovery = 100 * (SSC - SC)/SA Where SSC = Spiked concentration

SA = Spike added
MS = Matrix spike percent recovery

SC = Sample concentration

RPD =(((SSCMS - SSCMSD) * 2) / (SSCMS + SSCMSD))*100 MSD = Matrix spike duplicate percent recovery

MS/MSD samples: íS l-~

I I

Spike Sample Spike Sample I Matrix spike II Matrix Spike Duplicate II MS/MSD I
AddIf cO~fi Concen,ration

I II II I
Compound ( w\"' I (_ll. I I ( ~ 1. I Percent Recovery Percent Recovery RPD

I:¡j:::¡::::::::¡¡:¡¡::::¡:¡::::::¡i¡:¡:::¡:::¡¡:¡¡:::t¡t:~¡¡¡¡:~t::¡¡¡¡:::¡t:::¡::::::~:¡¡:¡:::r¡:¡r¡i::¡::I

\J \J \J
I i II I ii I IMS MSD --- MS MSD Reported Recalc. Reported Recalc. Reported Recalc.

Gasoline (8015)

Diesel (8015)

Benzene (8021 B)

Methane (RSK-175) l.a14 \.bu O. Ç/"1 I. S"t. , .s¡. qLl 9 i. oio Cfù :l . 9J ~ . 0
2,4-D (8151)

Dinoseb (8151)

Naphthalene (8310)

Anthracene (831 0)

HMX (8330)

2,4,6- Trinitrotoluene (8330)

Comments: Refer to Matrix Spike/Matrix Spike Duplicates findinQs worksheet for list of Qualifications and associated samples when reported results do not aQree within
10.0% of the recalculated results.

MSDCLCNew.wpd



LDC #: L i-~1.1?1 _ VALIDATION FINDINGS WORKSHEET
SDG #: fò J' l Ob tJl/l-Øo Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification

_METHOD: ~PLC
The percent recoveries (%R) and relative percent differences (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the
compounds identified below USing the following calculation:

Page:-lof L
Reviewer: ;t

2nd Revieweq

%Recovery = 100 · (SSC - SC)/SA Where SSC = Spiked concentration
SA = Spike added

SC = Sample concentration

RPD =(HSSCLCS - SSCLCSD) . 2) I (SSCLCS + SSCLCSD)l1 00 LCS = Laboratory Control Sample percent recovery LCSD = Laboratory Control Sample duplicate percent recovery

LCS/LCSD samples: \..~.l~ .. \ ~q. (n -¡

I I

Spike Sample Spike Sample
I LCS

II LCSD
II LCS/LCSD

IAdded cO~ï' conce~yation
I II II I

Compound I W\"\ L I i iM,I_1 I". L i Percent Recovery Percent Recovery RPD

i::::::::~:¡:::::::~:::::::¡::j::¡:¡::~:::¡¡¡:~:¡¡::::~:~¡::::::::::::::::::::::¡:::::::::¡m:::::::::::¡~::::::::::::::1

\J v ""

i I II I II i I
LCS LCSD -- LCS LCSD Reported Reeale. Reported Reealc. Reported Recale.

Gasoline (8015)

Diesel (8015)

Benzene (8021 B)

Methane (RSK-175) O.5~i rvA f) o. 1. '- -i lJA ~~ ß': Ñ.
2,4-D (8151)

Dinoseb (8151)

Naphthalene (831 0)

Anthracene (831 0)

HMX (8330)

2,4,6- Trinitrotoluene (8330)

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicate findinos worksheet for list of qualifications and associated samples when reported
results do not aQree within 10.0% öf the recalculated results.

LCSCLCNew.wpd



LDC #: /il-;-i ps-J

SDG #: J?rI r ~o 1 i 90~
VALIDATION FINDINGS WORKSHEET

Sample Calculation Verification
Page ;' g

Reviewer:
2nd Reviewer: .

METHOD: ~ HPLC

N/A
N/A

Were all reported results recalculated and verified for all level IV samples?
Were all recalculated results for detected target compounds within 10% of the reported results?

--
Concentration= (A)(Fv)(Df)

(RF)(Vs or Ws)(%S/100)

Example:

Sample ID. * '2 Compound Name fY eAO\ ie
A= Area or height of the compound to be measured
Fv= Final Volume of extract
Of= Dilution Factor
RF= Average response factor of the compound

In the initial calibration
Vs= Initial volume of the sample
Ws= Initial weight of the sample
%5= Percent Solid

Concentration = \Seeoeos-
3. i.Gl\ f \ 0 (,

o.'"ß ~ii.

Reported Recalculated Results
# Sample ID Compound Concentrations Concentrations Qualifications

( ) ( I

Comments:

SAMPCALew.wpd



LDC Report# 14702C6

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Camp Pendleton, CTO 102

Collection Date: January 17, 2006

LDC Report Date: March 7, 2006

Matrix: Water

Parameters: Wet Chemistry

Validation Level: EPA Level III & IV

Laboratory: Alpha Analytical, Inc.

Sample Delivery Group (SDG): BMI06011852

Sample Identification

1413-MW04
1413-MW05**
1413-MW05Dup
1413-MW06
1413-MW07
1413-MW08
1413-MW09
1413-MW04MS
1413-MW04MSD
1413-MW04DUP
1413-MW05MS
1413-MW05MSD
1413-MW06MS
1413-MW06MSD

**Indicates sample underwent EPA Level IV review

V:\LOGIN\BA TTELLE\PENDLE ~ 1\14702C6.B34 1



Introduction

This data review covers 12 water samples listed on the cover sheet including dilutions
and reanalysis as applicable. The analyses were per EPA Method 160,1 for Total
Dissolved Solids, EPA Method 300.0 for Nitrate as Nitrogen, Nitrite as Nitrogen, and
Sulfate, EPA Method 310.1 for Alkalinity, and Standard Method 3500FE for Ferrous
Iron.

The review follows a modified outline of the USEPA Contract Laboratory Program
National Functional Guidelines for Inorganic Data Review (October 2004) as there are
no current guidelines for the methods stated above.

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified a P (protocol) or A (advisory) to indicate whether the
flag is due to a laboratory deviation from a specified protocol or is of technical

advisory nature.

Blank results are summarized in Section IIi.

Field duplicates are summarized in Section iX.

Samples indicated by a double asterisk on the front cover underwent a EPA Level IV
review. A EPA Level ILL review was performed on all of the other samples. Raw data
were not evaluated for the samples reviewed by Level ILL criteria since this review is
based on QC data.

The following are definitions of the data qualifiers:

U Indicates the compound or analyte was analyzed for but not detected at or above
the stated limit.

J Indicates an estimated value.

R Quality control indicates the data is not usable.

N Presumptive evidence of presence of the constituent.

UJ Indicates the compound or analyte was analyzed for but not detected, The sample
detection limit is an estimated value,

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore
qualification was not required.

V:\LOGIN\BA TTELLE\PENDLE ~ 1 \ 14 702C6.B34 2



i. Technical Holding Times

All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All
cooler temperatures met validation criteria,

11. Calibration

a. Initial Calibration

All criteria for the initial calibration of each method were met.

b. Calibration Verification

Calibration verification frequency and analysis criteria were met for each method when
applicable.

III. Blanks

Method blanks were reviewed for each matrix as applicable, No contaminant
concentrations were found in the method blanks,

iV. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) analyses were reviewed for each
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) were
within QC limits with the following exceptions:

Spike ID

(Associated MS (%R) MSD (%R) RPD
Samples) Analyte (Limits) (Limits) (Limits) Flag A or P

1413-MW05MS/MSD Nitrite as N - - 2.6 (052) J (all detects) A

(All samples in SDG UJ (all non-detects)
BM106011852) Nitrate as N - - 2.3 (052) J (all detects)

UJ (all non-detects)

1413-MW06MS/MSD Sulfate - - 5.1 (052) J (all detects) A

(All samples in SDG UJ (all non-detects)
BM106011852)

V. Duplicates

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results
were within QC limits.

V:\LOGIN\BATTELLE\PENDLE ~ 1 \ 14702C6.B34 3



Vi. Laboratory Control Samples

Laboratory control samples were reviewed for each matrix as applicable with the
following exceptions:

Sample Analyte Finding Criteria Flag A or P

All samples in SDG Alkalinity No LCS analysis associated LCS analysis required. None P
BMl06011852 with these samples,

Percent recoveries (%R) were within QC limits.

Vii' Sample Result Verification

All sample result verifications were within validation criteria for samples on which a EPA
Level iV review was performed, Raw data were not evaluated for the samples reviewed
by Level ILL criteria.

VIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

iX. Field Duplicates

Samples 1413-MW05** and 1413-MW05Dup were identified as field duplicates, No
contaminant concentrations were detected in any of the samples with the following
exceptions:

Concentration (mall)

Analyte 1413-MW05** 1413-MW05Dup RPD

Alkalinit 310 310 0

Ferrous Iron 0.11 0.073 40

Total dissolved solids 7500 7000 7

Sulfate 740 700 6

X. Field Blanks

No field blanks were identified in this SDG.

V:\LOGIN\BA TTELLE\PENDLE ~ 1 \ 14702C6.B34 4



Camp Pendleton, CTO 102
Wet Chemistry - Data Qualification Summary - SDG BMI06011852

I
SDG

I
Sample

I
Analyte

I
Flag I A or P I Reason

I

BMI06011852 1413-MW04 Nitrite as N J (all detects) A Matrix spike/Matrix spike

1413-MW05** Nitrate as N UJ (all non-detects) duplicates (RPD)

1413-MW05Dup Sulfate
1413-MW06
1413-MW07
1413-MW08
1413-MW09

BMI06011852 1413-MW04 Alkalinity None P Laboratory control
1413-MW05** samples
1413-MW05Dup
1413-MW06
1413-MW07
1413-MW08
1413-MW09

Camp Pendleton, CTO 102
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG BMI06011852

No Sample Data Qualified in this SDG

V:\LOGIN\BA TTELLE\PENDLE ~ 1 \14 702C6.B34 5



" Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044' (775) 355-0406 FAX. 1-800-283-1183

ANAL YTICAL REPORT

Battelle Memorial Institute
505 King Avenue
Columbus,OH 43201

Attn: Chrs Zimmerman
Phone: (614) 424-3779
Fax: (614) 424-3667

Date Received: 01/18/06

Job#: T0102: 1413

Alkalinity

EPA Method 310.l

Parameter Concentration Reporting Date Date

Limt Sampled Analyzed

ClientlD : 1413-MW04

Lab ID : BMI060ll852-01A Alkalinity, Total (As CaC03 at pH 4.5) 270 L.O mg/L 01/17/06 01/23/06

Client ID : 1413-MW05

Lab ID : BMI06011852-02A Alkalinity. Total (As CaC03 at pH 4.5) 310 1.0 mg/L OLL17/06 01/23/06

Client ID : 1413-MW05DUP

Lab ID : BMI06011852-03A Alkalinity, Total (As CaC03 at pH 4.5) 310 1.0 mg/L 01117/06 0112/06

Client ID : 1413-MW06

Lab ID : BMI06011852-04A Alkalinity, Total (As CaC03 at pH 4.5) 400 i.o mg/L 01/17/06 0112/06

Client ID : 1413-MW07

Lab ID : BMI06011852-05A Alkalinity, Total (As CaC03 at pH 4.5) 280 1.0 mg/L 01/17106 01/23106

Client ID : 1413-MW08

Lab ID : 8M 1060 i 1852-06A Alkalinity, Total (As CaC03 at pH 4.5) 310 1.0 mg/L OLL17/06 0112/06

Client ID : 1413-MW09

Lab ID : BMI06011852-07A Alkalinity, Total (As CaC03 at pH 4.5) 280 i.o mg/L 01/17/06 01/23/06

~~ ~7~ D~~ c¡rRoger L. ScholL. Ph.D., laboratory Director. . Randy Gardner. Laratory Maager. . Waler Hinchm. Qualty Assurance Offcer

Sacramento. CA . (916) 366-9089/ La Vegas, NY. (702) 281-4848/ info~a1pli-aialical.com

1/31/06

Report Date

N ~olo(P

T0102: 1413

6
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" Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044' (775) 355-0406 FAX' 1-800-283-1183

ANAL YTICAL REPORT

Battelle Memorial Institute
505 King Avenue
Columbus, OR 43201
Job#: TOlO2: 1413

Attn: Chrs Ziinmennan

Phone: (614) 424-3779
Fax: (614) 424-3667

Anions by Ion Chromatography (IC) EP A Method 300.0/ SW9056

Parameter Concentration Reporting Date Date

Limit Sampled Analyzed

Client 10: 1413-MW04

Lab ID : BMI060J 1852-01A Nitrte (N02) - N NO /AS 0.25 inglL 01/17/06 01/18/06

Nitrate (N03) - N i. -T 0.25 inglL 01117/06 01118/06

Sulfate (S04) 250 l 2.5 ing/L 01117/06 01120/06

Client ID : 1413-MW05

Lab 10: BMI060 1 1852-02A Nitrite (N02) - N NO IIS 0.25 ing/L 01/17/06 01/18/06

Nitrate (N03) - N NO /¡J 0.25 mg/L 01117/06 01/18/06

Sulfate (S04) 740 S \3 mg/L 01/17/06 01120/06

Client ID : 1413-MW05DUP

Lab ro : BMI060 11852-03A Nitrle (N02) - N ND ~t 0.25 mg/L 01/17/06 01/18/06

Nitrte (N03) . N NO 0.25 mglL 01/17/06 01/18/06

Sulfate (S04) 700 S \3 mglL 01/17/06 o i 120/06

Client il : 1413-MW06

Lab 10: BMI06011852-04A Nitrte (N02) - N NO u.T 0.25 mglL 01/17/06 01/18/06

Nitrte (N03) - N 1. J 0.25 mglL 01/17/06 01/18/06

Sulfate (S04) 330 .. 13 ing/L 01117/06 01/20/06

Client lD : 1413-MW07

Lab ID : BM106011852-05A Nitrte (N02) - N NO to j" 0.25 mg/L 01/17/06 o 1/18/06

Nitrate (N03) - N 4.5 .. 0.25 mg/L 01/17/06 0111 8/06-
Sulfate (S04) 490 .. \3 mglL 01/17/06 01/21/06

Client lD : 1413-MW08

Lab lD : BMlO60 I i 852-06A Nitrite (N02) - N ND /¡ r 0.25 mglL 01/17/06 01/18/06

Nitrate (N03) - N r 0.25 mg/L 01117/06 01/18/061. S
Sulfate (S04) 850 13 mg/L 01/17/06 OL/21/06

Client ID : 1413-MW09
Lab ID : BM106011852-07A Nitrte (N02) - N NO vt¡: 0.25 mg/L 01/17/06 01/18/06

Nitrte (N03) - N NO \ÆJ 0.25 mg/L 01117/06 01118/06

Sulfate (S04) 100 r 2.5 mg/L 0111 7/06 01121/06

NO = Not Detected

~~ ~7d~ D~~ r/
Raga" L. Scholl Ph.D.. Laratory Direclor. .. Rady Gardner, Laratory Mana' . Walta Hinchman. Quty Assurance Offcer

Sacramento. CA - (916) 366-9089/ La Vegas, NY . (702) 281-4848/ info\1alpha-analyica\.eorn

1/31/06

Report Date

\etP
t0 ¥O
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" ./ipTiU ./Tiuiyil.;ui, .ifiC;.
255 Glendale Ave, . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044' (775) 355-0406 FAX' 1-800-283-1183

ANAL YTICAL REPORT

Battelle Memorial Institute
505 King A venue

Columbus, OF 43201

Attn: Chrs Zimmerman
Phone: (ó 14) 424-3779
Fax: (614) 424-3667

Date Received: 01/18/06
Job#:, T0102-1413

Total Dissolved Sclids (TDS)

EP A Method l60.l / SM 2540 C-_._--~--
Paramete;' Concentration Reporting Date Date

Limit Sampled Analyzed

Client ID : 1413-MW04

Lab ID: BM106011852-01A Solids. Total Dissolved (TDS) 2,900 10 ing/L 01/17/06 01/26/06

Client 1D : 1413-MW05

Lab ID : RM106011852-02A Solids, Total Dissolved (TDS) 7,500 50 rig/L 01/17/06 01/26/06

Client ID: 1413-MW05DUP

Lab ID : BM!06011852-03A Solids. Total Dissolved (TDS) 7,000 25 mg/L 01/17/06 o l/26/06

Client 10 : 1413-MW06

Lab ID : BMio~O I i 852-04A S,1lids, Total Dissolved (TDS) 3,600 25 mg/L 01/17/06 01/26/06

Client ID : 1413-MW07

Lab 10 : BMlOó011852-05A Solids. ToUtI Uissolved (TDS) 5,700 25 ing/L 01/17/06 01/26/06

Client 1D : 1413-MW08

Lab 10 : BMlO60 1 i 852-05A Solids. Total li3solve.d (TDS) 9,600 50 T.giL o I / l7 106 01/26/06

ClienllD : 1413-MW09

Lab ID : BM106011852-07A Solids, Tot31 Diss()!ved (TDS) 7~.0 i 0 mg/L 01/17/06 0: /26/06

~~ /¿-7d~ D~~ 1/1Roga- L. Scholl, Ph.D., Laooraiory Diroctor. i Rady Gardner. Laboratory Manager. . Wc:lter Kichman Quälty Asurane Ofñçc:

S."amen'o. CA' (916) 361'-9089 ¡La Vega.. NV. (702) 281-4848/ inô¡¡aIh.-iuicaJ.com

1/3li06
Report Date

~\o\OCP

TOl02-1413 6Page 1 of 1



" Alpha Analytical, Inc.
255 Glendale Ave.' Suite 21. Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

ANAL YTICAL REPORT

Battelle Memorial Institute
505 King A venue

Columbus,OH 43201

Attn: Chris Zimmerman

Phone: (614) 424-3779
Fax: (614) 424-3667

Date Received: 01/18/06
Job#: T0102: 1413

Iron by Spectrophotometer

SM3500-Fe D

ConcentrationParameter

Client ID : 14J3-MW04
Lab ID : BMI060 i 1852-01 A Iron, Ferous (+2)

Client iO : 1413-MW05

Lab 10: BMJOóO 11852-02A Iron, Ferous (+2)

Client ID : 1413-MW05DUP

Lab ID : BM106011852-03A Iron, Ferrous (+2)

Client ID : 1413-MW06

Lab ID : BM 10601 18 52-04A Iron, Ferrous (+2)

Client ID : 1413-MW07

Lab ID : BM106011852-05A Iron, Ferous (+2)

Client ID : 1413-MW08

Lab 10: BMJ06011852-06A Iron, Ferous (+2)

Client ID : 1413-MW09

Lab ID : BMJ06011852-07A Iron, Ferrous (+2)

NO /J

0,1 i

0.073

NO II

0.061

ND lA

0.22

ND = Not Detected~~ ~7~~ D~~ r¡r

Reporting Date Date

Limit Sampled Analyzed

0.050 mglL 01/17/06 01/18/06

0.050 mglL 01/17/06 01/18/06

0.050 mglL 01/17/06 01118/06

0.050 mglL 01/17/06 01/18/06

0,050 mglL 01117/06 01118/06

0.050 mglL 01117/06 01/18/06

0.050 mglL 01/17/06 01/18/06

Roger L. SchoU, Ph.D.. Laboralory Diecor' . Rady Gardner, laraiory Maager' . Walter Hinchm. Quty As'urance Offcer

Sacramento, CA . (916) 366-9089/ Las Vegas, NY . (702) 281-4848 f info~alpha-analical.com

T0102: l413

1/31/06

Report Date

l/ ()\oU
/1)\\

6
Page I of I



LDC #: 14702C6

SDG #: BMl06011852
Laboratory: Alpha Analvtical. Inc.

Date: ., - 7- 0 ro

page:~~ r
Reviewer:

2nd Reviewer:--

METHOD: (Analyte) Alkalinitv (EPA Method 310.1), Nitrate-N, Nitrite-N, Sulfate (EPA Method 300.0),
TDS (EPA Method 160.1) Ferrous Iron (SM3500FE)

VALIDATION COMPLETENESS WORKSHEET
Level III/iv

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

D Validatinn Area I I Cnmment~ I

i. Technical holdina times A Samolina dates: 1- 17-òCa
lIa. Initial calibration A

lib. Calibration verification ~ ~A
IlL. Blanks A

iv Matrix Soike/Matrix Spike Duplicates 5w rt5 (l1s(J

V Duolicates
~.D

pd'A PtJ r

VI. Laboratorv control samples Sw LCS

VII. Samole result verification A Not reviewed for Level III validation.

VIII. Overall assessment of data A

IX. Field duplicates SIN D~ ~-i3
y N

Note: A = Acceptable
N = Not provided/applicable
SW = See worksheet

ND = No compounds detected
R = Rinsate

FB = Field blank

D = Duplicate
TB = Trip blank
EB = Equipment blank

Validated Samples: ** Indicates sample underwent Level IV validation
l- , I IA/ t4 ff" V'

1 1413-MW04 11 1413-MWOSMS 21 31

2 1413-MWOS** 12 1413-MWOSMSD 22 32

3 1413-MWOSDuo 13 1413-MW06MS 23 33

4 1413-MW06 14 1413-MW06MSD 24 34

S 1413-MW07 15 ruw 25 35

6 1413-MW08 16 26 36

7 1413-MW09 17 27 37

8 1413-MW04MS 18 28 38

9 1413-MW04MSD 19 29 39

10 1413-MW04DUP 20 30 40

Notes:

14702C6W.wpd



LOC #: 11.70d. C b
SOG #: aM r 0(, 011 8 5" ~

VALIDATION FINDINGS CHECKLIST p;:ge:W
Reviewer:

2nd Reviewer:~

Method:lnorganics (EPA Method çee covei¡

Were the ro er number of standards used?

i/
./
i//

Were all instruments calibrated dail ,each set-up time?

Were all initial calibration corrlation coffcients ~ 0.995?

Were all initial and continuing calibration verification %Rs within the 90-110% QC
limits?

Were a matnx spike (MS) and duplicate (OUP) analyzed for each matrix in this
SOG? If no, indicate which matrix does not have an associated MSIMSO or
MS!OUP. Soil! Water.

,/
Were the MS!MSO percent recoveries (%R) and the relative percent differences
(RPO) within the 75-125 QC limits? If the sample concentration exceeded the spike
concentration b a factor of 4 or more, no action was taken.

i/
Were the MSIMSD or duplicate relative percent differences (RPD) ~ 20% for
waters and ~ 35% for soil samples? A control limit of 5. CRDL(: 2X CROL for soil)
was used for samples that were 5. 5X the CROL, including when only one of the
du licate sam Ie values were.. 5X the CROl.

./

WETC-EPA.lVverson 1.0



LDG #:

SDG#:
litïO~Cb
ßM~O(o 0 II 85.;

VALIDATION FINDINGS CHECKLIST Page:1of ~
Reviewer: fAr;

2nd Reviewer:~

Target analytes were detected in the field blanks.

WETC-EPA.IV version 1.0



LDC#: 1'l70Xfo
SDG #: ßM x.060 II 0'5 ~

VALIDATION FINDINGS WORKSHEET
Sample Specific Analysis Reference

Page:~of-i
Reviewer: 1' G-

2nd reViewer:~
All circled methods are applicable to each sample.

in M",triv

I ~ .. tf, -:N ,GW 3GrvQ~Jw pH DS ci FCNoYNo SO PO. CN- NH~ TKN TOC CR6+ CIO" B r,oii
Qc B, q

pH TDS CL F NO~ NO~ SO. PO. ALK CN" NH~ TKN TOC CR6+ CIO" B(~~~9

10 pH ~ CI F NO~ NO? SO. PO. tNCN" NH~ TKN TOC CR6+ CIO" Br

, " I~ pH TDS CI F~SO. PO. ALK CN" NH~ TKN TOC CR6+ CIO" Br

I" ,"" 1/ pH TDS CI F NO~ N¿~l' PO" ALK CN" NH~ TKN TOC CR6+ CL04 Br

pH TDS CL F NO~ NO? SO. PO. ALK CN- NH~ TKN TOC CR6+ CL04 Br

pH TDS CL F NO~ NO? SO. PO. ALK CN- NH~ TKN TOC CR6+ ClOd Br

pH TDS CL F NO~ NO~ SO. PO ALK CN- NH~ TKN TOC CR6+ ClOd Br

pH TDS CL F NO~ NO? SOd PO. ALK CN- NH~ TKN TOC CR6+ CIO" Br

pH TDS CL F NO~ NO., SO. PO. ALK CN- NH~ TKN TOC CR6+ CIO" Br

pH TDS CI F NO~ NO? SO. PO. ALK CN" NH~ TKN TOC CR6+ CIO Br

pH TDS CI F NO~ NO? SO. PO. ALK CN" NH~ TKN TOC CR6+ CIO" Br
.

pH TDS CI F NO~ NO? SO. PO. ALK CN" NH~ TKN TOC CR6+ CIO" Br

pH TDS CI F NO~ NO~ SO PO. ALK CN" NH~ TKN TOC CR6+ CIO. Br

pH TDS CL F NO~ NO? SO. PO ALK CN" NH~ TKN TOC CR6+ CIO" Br

pH TDS CI F NO~ NO~ SO. PO ALK CN" NH~ TKN TOC CR6+ CIO" Br

pH TDS CI F NO~ NO? SO. PO. ALK CN" NH~ TKN TOC CR6+ CL04 Br

pH TDS CI F NO~ NO? SO. PO. ALK CN" NH, TKN TOC CR6+ CIO Br

pH TDS CL F NO~ NO~ SO. PO. ALK CN- NH~ TKN TOC CR6+ CIO Br

pH TDS CI F NO~ NO? SO. PO. ALK CN" NH~ TKN TOC CR6+ CIO" Br

pH TDS CI F NO~ NO? SO PO. ALK CN" NH~ TKN TOC CR6+ CIO" Br

pH TDS CI F NO~ NO~SO PO ALK CN- NH~ TKN TOC CR6+ CIO. Br

pH TDS CI F NO~ NO? SO. PO. ALK CN" NH, TKN TOC CR6+ CIO" Br

pH TDS CL F NO~ NO? SO. PO. ALK CN" NH~ TKN TOC CR6+ CIO" Br

pH TDS CL F NO~ NO? SO" PO" ALK CN- NH~ TKN TOC CR6+ CIO" Br

pH TDS CI F NO~ NO? SO. PO. ALK CN" NH~ TKN TOC CR6+ CIO Br

pH TDS CI F NO~ NO~ SO. PO" ALK CN" NH~ TKN TOC CR6+ CIO" Br

pH TDS CI F NO~ NO? SO. PO. ALK CN- NH~ TKN TOC CR6+ CIO" Br

nl- Tn~ r./ i= f\n f\n c;n on Ll1 k' ("1\1" 1\11- TK"f\ Tnr. r.R6+ r.in r:r

Comments:

METHODS.wpd



LOC #: r ir70dC~
SOG #: 13l- i:DC: ° 1/8')).

VALIDATION FINDINGS WORKSHEET
Matrix Spike/Matrix Spike Duplicates

Page:-Lof I
Reviewer: ~

2nd Reviewer: HV;
METHOD: Inorganics, EPA Method S"ee Co ve.r

Please see qualifications below for all questions answered "N". Not applicable questions are identifed as "N/A".
~ Was a matrix spike analyzed for each matrix in this SDG?
~ Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor

of 4 or more, no action was taken.
y (ÑN/A Were all duplicate samle relative percent diferences (RPO) ~ 20% for water samples and .:35% for soil samples?

æ;EL IV ONLY:N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations.

MS MSO
# MS/MSO 10 Matrix Anilve %Recoverv %Recoverv RPO /L mlts\ Associated Samples QUa lificatlons

I I J II '- IN tA teV' NO;) - N d-.6 L ~ .;.) ~ i( JluJI"
J. J, Nch ~ ,. ó1. '3 1 I .~ .l

~ 13 114 IIA +ev- 5' c) i. 5: i ~ ~) cd! rluJ"/A

Comments:

MSD.6



LDC It: t l. íO;)( 6
SDG #: 'BMI 060118 t?()

VALIDATION FINDINGS WORKSHEET
Laboratory Control Samples (LCS)

Page:-l01-l
Reviewer: l- i:

2nd Reviewer: .~
METHOD: Inorganics, Method 5ee co ve. rr

Please see qualifcations below for all questions answered "N°. Not applicable questions are identied as "N/A".
Y (Ñ Nt Was a laboratory control sample (LCS) analyzed for each matrix in this SDG?

(Y N N Ä Were all LCS percent recoveries (%R) within the control limits of 80-120% (85-115% for Method 300.0)?
LEVEL IV ONLY:

(YN N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations.

# LCSID Matrix Analve %R CImltsl Associated Sam"les Qualifications

I No lC-S w o.+-e". Alk a. r \ No"'e / P

.

Comments: a rH bù.f.terr was use.d. p,\ f'c$ee o( c; T-V"ve LCS

LCS.6



LDC #: 1470 ;lC G

SDG #: ß l-:i 060/ ie¡;d

VALIDATION FINDINGS WORKSHEET

Field Duplicates
Page:--of L

Reviewer: t1 t;
2nd reviewer: ~"1METHOD: Inorganics, Method ~ee CDVerr~~ Were field duplicate pairs identified in this SDG?

Were target analytes detected in the field duplicate pairs?

Concentration ( V\~ IL
)

Analyte :J 3 RPD (Limit) Difference (Limit) Qualifier

Alk 310 3/0 0
Fer¡rolJS Fe O. " 0.073 i- 0

T'D5 7r;óo. 7000. 1
SOú 71.0. 700. ("

Concentration (
)

Analyte RPD (Limit) Difference (Limit) Qualifier

Concentration (
)

Analyte RPD (Limit) Difference (Limit) Qualifier

Concentration (
)

Analyte RPD (Limit) Difference (Limit) Qualifier

FLDUP4 RPO-DIFFERENCE.DOC



LDC #: I Lf10.;C b

SDG #: J3MI. DbO l 185';;
VALIDATION FINDINGS WORKSHEET

Initial and Contlilulna Calibration Calculation Verification Page:-iof-i
Reviewer: M~

2nd Reviewer: H
METHOD: Inorganics, Method See Co v e v

The correlation coeffcient (i) for the calibration of NOd - rJ
was recalculated. Calibration date: löi -;;7-0')

An initial or continuing calibration verifcation percent recovery (%R) was recalculated for each type of analysis using .the following formula:

%R=~x100
True

Where, Found - concentation of eiih iualytii mellured In the iialysls of the ICV or COI solution
.' True = concenlaton of each analyte In the ICV or Cr:source

.

Recalculated Reoorted

Col'(! Arc% AcceptableType of AnalysIs Analyte (unIts) (linItis) ror%R ror %R (Y/N)
Initi8i calibration Bliik

Calibration verification S!iidard 1 o .oias- (~'ML O.OL~
Stdard 2 o .òat; ( ) () . O~8
Sliidaid 3 0, cJT;O ( ) 0,05(,

YStiidard 4 0.(00 (
\ o. r i;i 1(=0.0,'1'1798 "=0. qqq78~NO()-tJ

Stiidard 5 O. ac;o ( ) O'deL(
Stidard 6 ó.róo ( O.~qo
Stidard 7

Calibration verification

i: c'virD£I!
(IMJ/~ (~d Ie.)

UQtiCV b~ Fe 1.'1£5")0) I , S" q7 V'elnII+~
Calibration verificatIon i -r c)~

(VlÔ (L'
N 03 - J CCV" O.I~Bý C)'ldS" (~~ (i. I () ~ (Ö3

Calibration verillcatJon ;:at. i
O.qt.~~ (iNfi(.. t~ I"SOt. cc. V I.QOO t:4 ~ ~ '1'1

Comments: Refer to Calibration Verication findings worksheet for list of qualifcations and associated samples when reported results do not agree within 10.0%
of the recalculated results.

CALCLC.6



LDC#: ii.ío;tCb
SDG #: ßt'rObOI18S'J.

VALIDATION FINDINGS WORKSHEET
Level IV Recalculation Worksheet

page:-LU-
Reviewer:~ G-

2nd Re,;iewer:~

METHOD: Inorganics, Method see C. Ve. .r

Percent recoveries (%R) for a laboratory control sample and a matrix spike sample were recalculated using the following formula:

%R = Found x 100 Where,
True

Found = concentration of ea.ch analyte measured in the analysis of the sample. For the matrix spike calculation,
Found = SSR (spiked sample result) - SR (sample result).
concentration of each analyte in the source.True =

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula:

RPO = &Q x 100 Where,
(8+0)/2

S =
D =

Original sample concentration
Duplicate sample concentration

Recalculated Renorted
Found I S True / D Acceptable

Sample ID Type or Analysis Element (units) (units) %R / RPD %R / RPD (V IN)

Laboratory control sample
ç:eirvo,)$

I. ;-~3"r ~3/J tÕ() yLc.S IroVl
L. 5" 10;) 10;;

Matrix spike sample (SSR-SR)

11
N03"N

10. 83Si. (~â 'L) /0. r81J 108 10S

Duplicate sample

;i8b3.0 (V"â 1,-\ J86QotÕ(L) 0 /I ù .,

rD
T'DS ir~....eJ , /

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated
results.

TOTCLC.6



LDC #: 141od-C~
SDG#: ßMr:06QlieçJ,

VALIDATION FINDINGS WORKSHEET
Sample Calculation Verification

Page:--of-l
Reviewer: fA &

2nd reviewer:~
Cee e""Verr

METHOD: Inorganics, Method v .,

P ase see qualifications below 10r all questions answered "N", Not applicable questions are Identtned as "N/A",
Y N Ä Have results been reported and calculated correctly?

N Ä Are results within the calibrated range of the instruments?
N Ä Are all detection limits below the CRQL?

.l ;) t"erl'ï/Òc.! f"eCompound (analyte) results for I reported with a positive detect were
recalculated and verifigd using the following equation:

Concentration =
y:: LN ~ -4 b

IN~ .... 0 .'1Lf791.f i
b =0

d r(:; (y

Recalculation:

O. ô5"O = 0 .L(l.7~ 15" I (X ) -to

o. I' Ib3 ~ô (. L x

Reported Calculated
CDnc:~i~atiDri CD~rï:tiDri AcceptAble

# Sample ID Analyte (Wt 1.) ( L.) (Y/N)

;) A \ lÆ "3 (0
v

y\ 310
F'irvovs F"e 0.11 0.1 !
-rS 7500. 7i)öO.
SO.¡ 71.0. 7"'10. ~

.

Note:

RECALC.6



LDC Report# 14702D6

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Camp Pendleton, CTO 102

Collection Date: January 17, 2006

LDC Report Date: March 7, 2006

Matrix: Water

Parameters: Total Organic Carbon

Validation Level: EPA Levell" & IV

Laboratory: Alpha Analytical, Inc.

Sample Delivery Group (SDG): BMI06011905

Sample Identification

1413-MW04
1413-MW05**
1413-MW05Dup
1413-MW06
1413-MW07
1413-MW08
1413-MW09
1413-MW06MS
1413-MW06MSD

**Indicates sample underwent EPA Level iV review

V:\LOGIN\BATTELLE\PENDLE ~ 1 \14702D6.B34 1



Introduction

This data review covers 9 water samples listed on the cover sheet including dilutions
and reanalysis as applicable, The analyses were per EPA Method 415,1 for Total
Organic Carbon,

The review follows a modified outline of the USEPA Contract Laboratory Program
National Functional Guidelines for Inorganic Data Review (October 1905) as there are
no current guidelines for the methods stated above,

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified a P (protocol) or A (advisory) to indicate whether the
flag is due to a laboratory deviation from a specified protocol or is of technical

advisory nature,

Blank results are summarized in Section III.

Field duplicates are summarized in Section IX.

Samples indicated by a double asterisk on the front cover underwent a EPA Level iV
review. A EPA Level ILL review was performed on all of the other samples. Raw data
were not evaluated for the samples reviewed by Level ILL criteria since this review is
based on QC data,

The following are definitions of the data qualifiers:

U Indicates the compound or analyte was analyzed for but not detected at or above
the stated limit.

J Indicates an estimated value.

R Quality control indicates the data is not usable.

N Presumptive evidence of presence of the constituent.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore
qualification was not required.

V:\LOGIN\8A TTELLE\PENDLE ~ 1 \ 14 702D6. 834 2



i. Technical Holding Times

All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All
cooler temperatures met validation criteria,

11. Calibration

a. Initial Calibration

All criteria for the initial calibration of each method were met.

b. Calibration Verification

Calibration verification frequency and analysis criteria were met for each method when
applicable,

III. Blanks

Method blanks were reviewed for each matrix as applicable. No contaminant
concentrations were found in the method blanks,

IV. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) analyses were reviewed for each
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) were
within QC limits.

V. Duplicates

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable,

VI. Laboratory Control Samples

Laboratory control samples were reviewed for each matrix as applicable. Percent
recoveries (%R) were within QC limits,

VII. Sample Result Verification

All sample result verifications were within validation criteria for samples on which a EPA
Level IV review was performed with the following exceptions:

V:\LOGIN\BA TTELLE\PENOLE ~ 1 \14 70206.B34 3



Sample Analyte Finding Criteria Flag A or P

All samples in SDG Total organic carbon The sample concentrations were Samples and None P
BMI06011905 calculated without using the y- standards should be

intercept while the CCV standards calculated with the
were calculated with the y-intercept. same calibration curve.

Raw data were not evaluated for the samples reviewed by Level III criteria.

VIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

IX. Field Duplicates

Samples 1413-MW05** and 1413-MW05Dup were identified as field duplicates, No
contaminant concentrations were detected in any of the samples with the following
exceptions:

Concentration (ma/L)

Analyte 1413-MW05**
I 1413-MW05Dup RPD

i Total organic carbon I

10

i

9.9

I

1

I

X. Field Blanks

No field blanks were identified in this SDG.

V:\LOGIN\BATTELLE\PENDLE ~ 1\14702D6.B34 4



Camp Pendleton, CTO 102
Total Organic Carbon - Data Qualification Summary - SDG BMI06011905

I
SDG

I
Sample

I
Analyte

1
Flag I A or P I Reason

1

BMI06011905 1413-MW04 Total organic carbon None P Sample result verification
1413-MW05**
1413-MW05Dup
1413-MW06
1413-MW07
1413-MW08
1413-MW09

Camp Pendleton, CTO 102
Total Organic Carbon - Laboratory Blank Data Qualification Summary - SDG
BMI06011905

No Sample Data Qualified in this SDG

V:\LOGIN\BA TTELLE\PENDLE ~ 1 \ 14702D6.B34 5



" Alpha Analytical, Inc.
255 Glendale Ave.. Suite 21. Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

ANAL YTICAL REPORT

Battelle Memorial Institute
505 King Avenue
Columbus, OH 43201

Attn:
Phone:

Chris Zimmerman
(614) 424-3779

Fax: (614) 424-3667

Date Received: 01119/06

Job#: TO 1 02: 1413

Total Organic Carbon as NonPurgeable Organic Carbon

EPA Method SW9060/415.l/SM-5310C
--------- --_._..,-----_.. -----_.. ...._-_.. ._--

Parameter

Client 10: J413-MW04

Lab 10: BM106011905-04A Total Organic Carbon

Client ID: 1413-MWOS

Lab ID: BMI060 I 1905-05A Total Organic Carbon

Client to : 14J3-MWOSDUP

Lab 10: BM106011905-06A Total Organic Carbon

Client 10: 1413-MW06

Lab 10: BM106011905-07A Total Organic Carbon

Client 10: 1413-MW07
Lab 10: BMl060 II 905-08A Total Organic Carbon

Client lD : 1 413-M WOS

Lab 10: BMI060 i 1905-09A Total Organic Carbon

Client 10. 1413-MW09

Lab 10: BM106011905-IOA Total Organic Carbon

Concentration

10

Reporting Date Date
Limit Sampled Analyzed

1.0 mg/L OLLL7/06 o i 123106

1.0 mg/L 01117/06 01/23106

i .0 mg/L 01/17/06 01/23/06

1.0 iig/L 01/17/06 01/23/06

1.0 mg/L 01117/06 0iml06

1.0 ing/L 01117/06 01/23/06

1 .0 mg/L 01117/06 o 112106

8.1

9.9

5.7

12

9.5

15

~~ ~7~~ D~~ t¡Roger L Scholl. Ph.D. lalxratory Direcior. . Randy Gardner, Labratory Manager. . Waller Hinchm, Quality Assurance Offcer

Sacramnto, CA . (916) J66~90891 La Vegas, NV . (702) 281-48481 inrO(!illpha-analytical.com

2/1/06

Report Date

rN~~Q~
TO 102: l413

8

Page J of J



LDC #: 14702D6

SDG #: BMl06011905
Laboratory: Alpha Analvtical. Inc.

VALIDATION COMPLETENESS WORKSHEET
Level III/iv

Date: '3 -7- Of:

Page:i-otL
Reviewer: /V &

2nd Reviewer:~
METHOD: (Analyte) TOC (EPA Method 415.1)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

0 Validalinn Area I I Cnmmenls I

i. Technical holdina times A Samolina dates: 1-17-0C:
lIa. Initial calibration A

lib. Calibration verification A

IlL. Blanks A

iv Matrix Spike/Matrix Spike Duplicates A MÇ (~fD

V Duplicates N

VI. Laboratorv control samoles A LCS
VII. Samole result verification 5v. Not reviewed for Level III validation.

Viii. Overall assessment of data A

IX. Field duplicates ~ vJ D=d-+3
v i=õolrl hlonlr~ N

J

Note: A = Acceptable
N = Not provided/applicable
SW = See worksheet

ND = No compounds detected
R = Rinsate
FB = Field blank

D = Duplicate
TB = Trip blank
EB = Equipment blank

Validated Samples: ** Indicates sample underwent Level IV validation
i: I' wa te r"

1 1413-MW04 11 21 31

2 1413-MW05** 12 22 32

3 1413-MW05Duo 13 23 33

4 1413-MW06 14 24 34

5 1413-MW07 15 25 35

6 1413-MW08 16 26 36

7 1413-MW09 17 27 37

8 1413-MW06MS 18 28 38

9 1413-MW06MSD 19 29 39

10 f13w 20 30 40

Notes:

14702D6W.wpd



LDC#:
SDG#:

I W70 ~1)6
ßMrOfoQ 11C)05"

VALIDATION FINDINGS CHECKLIST Page:-lot..
Reviewer: ft G-

2nd Reviewer: l"1

Method:lnorganics (EPA Method L¡/Ç'. I

Were the ro er number of standards used?

Were all initial calibration correlation coffcients;: 0.995?

Were all initial and continuing calibralion verification %Rs within lhe 90-110% QC
limits?

Were a matri spike (MS) and duplicale (OUP) analyzed for each malrx in this /

SDG? If no, indicate which matnx does not have an associated MSIMSD or
MS/OUP. Soil I Water.

Were the MS/MSD percent recoveries (%R) and the relative percent differences /'

(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike
concentration b a factor of 4 or more, no action was taken.

Were the MSIMSD or duplicate relative percent differences (RPO) .: 20% for ii

waters and.: 35% for soil samples? A conlrollimil of.: CRDL(: 2X CRDL for soil)
was used for samples thaI were.: 5X lhe CRDL, including when only one of !he
du licale sam Ie values were.: 5X the CRDL.

WETG-EPA.JV version 1.0



LDG #: 11170:;"Pc:
SDG #: ßMI:ßbOl ICla5"

VALIDATION FINDINGS CHECKLIST Page: ¡; of ~
Reviewer: ~

2nd Reviewer: wi

Target analytes were detected in the field blanks.

WEre-EPA.IV version 1.0



LDC#:
SDG#:

I i. ,0 J 'Db
ßMI: 0(,01' ~o5"

VALIDATION FINDINGS WORKSHEET
Sample Result Verification

Page:-iof-L
Reviewer: ¡v G-

2nd Reviewer ¡v~

METHOD: Inorganics, Method %~c C .J I/-€ v- t. IS. r

# SamDJe ID AnaJlle Lab ReDortina LImit (unlts\ RDL (unltsl Flndina Qualifications

I a II TOe I Sa... p' e. +rei-(; 0"" S NeV"e bel S"e-J.
1 I\d",e /PCOVlceli 0"1 Cl

0\; .Çt e v-e", + ca1 ;6 vc. + "0 VI cvv-ve -t "ci "l t"l.e.
Olle use-a( oi- C c. \I stol So .

Cv-:lev-iC\ : *" T£ie "i~""e c(. ( ,. bV-C.-f,'(;Vl
CUv- ve sh 0 vIol he us e4 .to., ~ tt S'''..l.r e'"
DC S"~ M of'" S dl1 i t:lo...oloiirclf i VI aVl
nVl¿¡lvt.ci:1 -be. 4-¿h.

,
-

.

-

.

. - -
-

Comments: 1( Ti-e Y ;",tev-cltft Wo.s used fo c-o.(c.CJIt;-te +tieCCV s+J 'f. but-tL,e ¡",+ere-efT
Wo.$Vlot iJSe.ot +ò CAlculGlTe st:..t'e cO..c.e,.-irÐ.r..OH$

ABVCRDL.6



LDC #: /41òa"D'-

SDG #: BM.i Obaii '10 S-
VALIDATION FINDINGS WORKSHEET

Field Duplicates
Page:-Lof -l

Reviewer: Me-
2nd reviewer:4¡

METHOD: Inorganics, Method 4 (5. r

N N/A

Y N NI A

Were field duplicate pairs identified in this SDG?

Were target analytes detected in the field duplicate pairs?

Concentration ( vn~ (L
)

Analyte ~ "3
RPD (Limit) Difference (Limit) Qualifier

TòC 10. 9. cr i

Concentration (
)

Analyte RPD (Limit) Difference (Limit) Qualifier

Concentration (
)

Analyte RPD (Limit) Difference (Limit) Qualifier

Concentration (
)

Analyte RPD (Limit) Difference (Limit) Qualifier

FLDUP4 RPO-DIFFERENCE.DOC



LOC #: i 'f7o;)'D'

SDG #: 8M :LObO, 1'f0)
VALIDATION FINDINGS WORKSHEET

Inital and Contiilulna Calibration Calculation Verification
Page:-Lof-l

Reviewer: H G-
2nd Reviewer: IM

METHOD: Inorganics, Method '-I). I
~iòCThe correlation coeffcient (r) for the calibration of

was recalculated. Calibration date: q ~ '30 - 0 t.

An initial or continuing calibration verifcation percent recovery (%R) was recalculated for each type of analysis using .the following formula:

%R = Found x 100Tru-; Where, Found ~ concentation of each iiiiytii measured In the iiiiysls of the ICV or COI solution
. True = concem-iion of each iiiiyte In the iev or cev source

Recalculated ReDorted,( ~ C Av-ea AcceptableType 01 AnalysIs Analyte (unIts) (ùnlts) ror%R r or %R (Y/N
Initi8i calibration Blan O. (p, C) (a-903Qe
Calibration verification Stiidlld 1 'f . ( ) a?l-ïcJI8

Stiidlld 2 B ( ) 3'3~" 3Ql,

Sliidlld 3 dO. ( ) 7 ~a I5"Q(. r;) .
V

Toe.
Stiidlld 4 40. ( ) 1~C:C:;iJ17 V~O.qqq38 ;: ó. ~9'3ß
Stiidlld 5 Bo. . ( ~

) det;d'- t/Ji.
Stiidlld 6 - -
Stiidai 7

- -
Calibration verification

(Må (' (~å It )-i e, C Cc. V I
q .57 L/ (0. CJ l., 7 9'i.7

Calibration vermcatlon

'1. tq,,~ r3/~ (lNj Ii-)
Toe. Ccv;i 5. Cjc9.0 qj .0 ~

Calibration verification - - - - - ~ -
Comments: Refer to Calibration Verication findings worksheet for list of qualifcations and associated samles when reported results do not agree within 10.0%
of the recalculated results.

CALCLC.6



LDC#: /470)1)6
SDG#: ßMI06QIICfc)5

VALIDATION FINDINGS WORKSHEET
Level IV Recalculation Worksheet

Page:-lof-L
Reviewer: 1' G-

2nd Reviewer:fUl

METHOD: Inorganics, Method Lf 15. (

Percent recoveries (%R) for a laboratory control sample and a matrix spike sample were recalculated using the following formula:

%R = Found x 100 Where,
True

Found = concentration of each analye measured in the analysis of the sample. For the matrix spike calculation,
Found = SSR (spiked sample result) - SR (sample result).
concentration of each analyte in the source.True =

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula:

RPD =.l x 100 Where,
(S+D)/2

S =
D =

Original sample concentration
Duplicate sample concentration

Recalcula ReDorted

Found I S True I 0

I I

Acceptable

Sample 10 Type or Analysis Element (units) (units) %R / RPO %R / RPO (Y/N)

Laboratory control sample

LC5 Tôc 5.r3~0 r3!. \ 5 rÔ() (03 )03 Y
L I

Matrix spike sample (SSR-SR)

8 Toe 5. -;q70 ~Ô IL 5' rôrJ /0S' 105'

Duplicate sample
\

10. 61;n(~~ (~ale; TQC ID.%;)L, r~1. "3. i? 3. ;)
-JL I

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated
results.

TOTCLC.6



LOC #: 14í O,;'OG

SOG#: ßM.IObOI19óS"
VALIDATION FINDINGS WORKSHEET

Sample Calculation Verification
Page:-iof-l

Reviewer:~
2nd reviewer:~

METHOD: Inorganics, Method 'L(tr-. (

lJ ase see qualifications below for all questions answered "N". Not applicable questions are Identtned as "N/A".
N N A Have results been reported and calculated correctly?
N N A Are results within the calibrated range of the instruments?
N N A Are all detection limits below the CRQL?

Compound (analyte) results for .: ;; f To C
recalculated and vQrifiQd using the following equation:

reported with a positive detect were

Concentration = 'f pc I" y: + b

If i. -e IN;: 3. Ll i- 3 e T l)~

b = el906i-O
0.: (;; l.,

Recalculation:

Ll . ..,
Reported Calculated

ConcBnlralÍDn Ct~r/~ii)n Acceptable
# Sample ID Analyte (~ lL-) (Y/N)

( ~ -'0 c /0 CJ .'1 Y

.

/17e3803.: '3 .t.L/1e +OÇ(X) + B"t()(ó"lO
'37 . i. 4 7 /Ad C ;; X

+ ~ 3 7. 4~7 ~C _ 9. '3 b Jl8/tv, eH' wiô (i-

Note:

RECALC.6
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CHA-OF-CUSTODY DOCUMENTATION
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.."0l1~ IIIIU'llldllUII:
Name Gerald Tompkins
Address 505 King Avenue

City, State, Zip Columbus, OH 43201
Phone Number 614-424-4849 Fax 614-424-3667

Name

LABORATORY
A

Page # / Oi-i

'\

. t.¡e,AWAiii_ ",;;21V :¡
'- Ph,," "i"=r,- ;"5";-ID'1'1

D.O. /ó2. 1M" / /. / ~/
c ~ ~ ~pws# DWR# J ~ ~' , :¡ ~/ ~ORMAT r:

,"OM!nl~40~227- F~'r'~'.l4 ~31i~ /, ~;§ t ~ ~ ,:~/., ¡v 112~ X

Report Alenli0')LlLt: ..'" ~ty!t~ 11l '" ~ ~I V (; ; t EDFFORMAT /l~ contall.ers ~ I, O~.. ~ CO.. 'SSample Desciptio "See beow (. ~.. f. li ~ 0 0 REMARKS
01 flll~-MW~ i X )( I X 1)( X X)( /X .1 . ~"tP.ßi"
07- 1413-/-WOS*' \"~~ IV X )(/)( K XJXI X' yi &í~/'11Nf;; MS I ~_ 'All 6,.ClL,
- I'-In -MiAOS JVS Ì) i cl~~ - Iz ;j
~~ /4/3-M, 'M~ llf y '" X XIA X X X .~ot 7ò~O'll/ll'4-MII:t /4 '')')( A. Xi,xA ""X' "'.2'. - .i',
os, II' 1'Z-I,-..",,, I' 'X K Xl~ ~ X äfi~",'-Of" ¡~-/viifa I IX "- X " - ~RIJ
01 'f/3-A".V\'11'ùP Lf K)( /' X X (J-i?M. --of - ili:/2 ~" X 'C914f2-1X6p. loV IX X-i r. íi - ~ ¡G. !?c ~~ "" II X

Address

Ghent Name Battelle Memorial Institute

Address 505 King Avenue

City. ::Iate. Zip Columbus, OH 43201

""' ""'æ,"I""",!,~""1Time Date $eKey Only I HI
Sa Sa Be LaIDNumoo

PO'/qcAo +- / Analyses Required

/ DATAREPORT

-

'JD 0.2,1 At I ÓMlûi:ID2-1oJ, -
1"10

~
~
/7/(

.,,,
eN,
2l~ l.vn-r= N¡ /2'.

tJ ::
ADDITIONAL INSTRUCTIONS:

!AII pA-71 7! B8 l'~

. , , Sì'D~" l-S/öF ,50,,,., ,.-cUJl:SSpecific VOC Requiremenls (please speCify); + ~+;;T&~
7r D: me ì/4- VAljDi'aA, *'~ J'I/3-¡AIi f' Lvi, :I _ v"¡ ~i-

Signatu.e Print Name Company Date TimeReliriuished / 1êX"'1I f,(.6 i/ç ft,z=r,O-= /SCòReceivedby),. J" _V ~7, L\.~,.~c: A,-,?IçA lC-2.C:-CS 1'/9
~

ReHiiquisheby

Recive by 

Relil1lJishedby

Rewby

-Key: AQ - Aqueous so - Soil WA - Waste OT . Other U:l-Uter
V-Voa S-Soil Jar O-Orbo T- Tedlar B-Brass P-Plastic OT-Other

-



Biling Information:

Battelle

SOS King Avenue

Columbus, OH 43201

Client:

Battelle Memorial Institute
SOS King Avenue

Columbus, OH 43201

Report Attention: Chris Zimmerman

CC Report :

CHAIN-OF-CUSTODY RECORD
Alpha Analytical, Inc.

255 Glendale Avenue, Suite 21 Sparks, Nevada 89431-5778

TEL: (775) 355-1044 FAX: (775) 355-0406

Chris Zimmerman

TEL: (614) 424-3779
FAX: (614) 424-3667
EMaii zimmerc~batte"e,org

Job:
PO:

Page: 1 of 1

CA
WorkOrder: BMI05102803

Report Due By: 5:00 PM On: ll-Nov-05

J

EDD Required: Yes

Sampled by Scott Lowe
T0102:14133
190907

Cooler Temp: 4°C Date Printed:

28-0ct-05
Client's COC #: none

QC Level DS3 DOD QC Required: Final Rpt, MBLK, LCS, MS/MSD With Surrogates

, I Requested Tests i
Collection No. of Bottles i350FE_"OjALKANiTrA:NÎONSIAirANiONS(B) BNA_W.'rMETALS_ArMETALS_DIMETHANE_1

Matrix Date ORG SUB TAT PWS # !, s_w.i ~__L_ _w u_L -:_ Q j Si W I
FE+2 Ai uu TN02~03:s Noi;t03;!PNNPAi LEAD u i Di&'i"lved Mn ¡ CH4 T

FE+2A1 lN02~03'sTN02(~o:i'srPNNPAH-ì LEAD u rDis~~lved Mnl CII4 I

FE+2 AI ii N02,N03,S N02,N03,S 1I PNNPAII LEAD I Di&,",lvcd Mnii CII404 04
AI _u rNO~03,S lN02;;o:i:sl (DiSSoived M~ì CII4

I Di&,",lved Mn I CH4

Alpha Client
Sample 10 Sample 10

IBMlOS1 02803-01 AI 1413-MW04

IUI3MIOS102803-02A 1413-MW04
I

I BMIOS102803-03A j 1413-MW06

iBM IOS1 02803-04A i

! BMIOS102803-0SAi
!

1413-MW07

1413-MW08

I BMIOS1 02803-06A I 1413-MW09

I BMIOS102803-07A1" 1413-
MW09DUP

BMIOS102803-08A 1413-QCFB

I BMIOS102803-09A i 1413-QCEB! i
BMIOS1 02803-1 OA ¡ 1413-QCTB

Comments:

14 0 FE+2

14 0 FE+2

14 0 FE+2

0

6 0

1- -r
0i

I

AQ 10/27/0S
10:40

10/27/0S
11 :40

I 10/27 /OS
, 09:10

10/27/osl 14
13:1S I

, 10/27/0S
12:2S

10/27/0S
09:4S

i 10/27 /OS

09:4S

10/27/0S
12:00

10/27/0S
12:0S

10/27/0S
00:00

14

1S

14

Sample Remarks
o 10

I

I

j

I

I~
i

I

L

i AQ

AQ

r AQ

, AQ

I AQ

i AQ

'AQ

o
..

10

AQ

AQ

o 10

o 10 FE+2 T
I

i

I

AI

AI

A1k

T
¡

Reno Trip Blank 9/22/05

No spriirity seals. frozen ice. 4- Temp Blanks received w/out serial numbers, Samples not fielcl fitered, SamDles should be used as the control spike sample if possible (I.E.: MS/MSD) pH=2
onrOe's, Level iV OC reQuired on sample 02. : ReDort J-values forBenzene down to 0.25 ugI If Jet Fuel i~ seen. reDort as Diesel and Footl1otp, reDorL ¡amber received broken for samDle 02 for
PNA's analysis. Logged in as per w/o info for Voc's,

Logged in by:

. Signature

~.(') T ... ...++U~~ Print Name Company Date/Timei ,
'c) -Xf/" çl (L"'\ '-~So s \fu~~TE: Alpha Analytical, Inc.

NOTE: Samples are discarded 60 days after results are reported unless other arrangements are made. Hazardous samples will be returned to client or disposed of at client expense,

The report for the analysis of the above samples is applicable only to those samples received by the laboratory with this COCo The liabilty of the laborato~ is limited to the amount paid for the report.

Matrix Type: AQ(Aqueous) AR(Air) SO(Soil) WS(Waste) DW(Drinking Water) OT(Other) Bottle Type: L-Liter V-Voa S-Soil Jar O-Orbo T-Tedlar B-Brass P-Plastic OT-Other



Billng Information:
Battelle

505 King Avenue

Columbus, OH 43201

Client:

Battelle Memorial Institute

505 King Avenue

Columbus, OH 43201

Report Attention: Chris Zimmerman

CC Report :

OC Level: DS3

CHAIN-OF-CUSTODY RECORD
Alpha Analytical, Inc.

255 Glendale Avenue, Suite 21 Sparks, Nevada 89431-5778

TEL: (775) 355-1044 FAX: (775) 355-0406----- r m_Chris Zimmerman

TEL: (614) 424-3n9
FAX (614) 424-3667
EMaii zimmerct~battelle,org

Job:
PO.

T0102:14133
190907

= DOD OC Required Final Rpt, MBLK, LCS, MS/MSD With Surrogates

i
iAlpha Client

Sample 10 Sample 10

IBM105102803-01A 1413-MW04
I

I BMI05102803-02A 1413-MW04

I BM 1051 02803-03A I 1413-MW06

BM105102803-04A ì 1413-MW07
i

. BMI051 02803-05A Ii ,
i BMI051 02803-06A i

I BM105102803-07Ai

1 BM105102803-08A
i

1413-MW08

1413-MW09

1413-
MW09DUP

1413-0CFB

i BM105102803-09A

ISMI051028()3-10A

1413-0CEB

1413-0CTB

Comments:

Client's COC #

Page: 1 of 1

CA
W orkOrder: BMI05102803

Report Due By: 5:00 PM On: ll-Nov-05

none

EDD Required: Yes

Sampled by , Scott Lowe

Cooler Temp :__.4°C

Requested Tests
, TD~.~.I_:~~:.J.:H~~W...!....~o~~~J..~..~_...j..

TPH/Ü-¡826¡)/~ß~ I

-Toc--l;ipÛiì,.ci82('¡¡;~T!iEl--'- - r

Collection No, of Bottles

Matrix Date ORG SUB TAT

TO~ TOC

I
i

I

T
i

I

i

i_..1

TPIIE.C 18260~BE.

TPH/E.ê-1826W~ßEl-

TPII/E.C

TPIIE. C

, '18260/MBE.c
i

i

I

Date Printed:

28-0ct-05

Sample Remarks

I

I

I

-1
i

Reno Trip Blank 9/22/05

AO 110/27/05
i 10:40

AO 10/27/05
11 :40

! AO ! 10/27/05
I 09:10

AO 10/27/05
13:15

,AO I' 10/27/05
I . 12:25
AO i 10/27/05

i 09:45

AQ i 10/27/05
! 09:45

AQ 10/27/05
12:00

i AQ ¡ 10/27/05
, 12:05

AQ 10/27/05
00:00

PWS#

14 o 10

TOS TOC

TPIIE.C

15 T TOS
i

o

14 o

3
-,
o 10

6 10 I1 i
0--11°1-. i

I

¡

o

Logged in by: j)..
Signatue i

~, 1: _~~--./ ~ /~. l c "'\.~..'\Ó

TOS TOC

I 8260/MTBE .i C I
-lsz¡'oíMTBE1--, C .1

r ----

L Print Name Date/Time! iI 0í~l~"S í

NOTE: Samples are discarded 60 days after results are reported unless other arrangements are made. Hazardous samples will be returned to client or disposed of at client expense.

The report for the analysis of the above samples is applicable only to those samples received by the laboratory with this COC, The liabilty of the laboratory is limited to the amount paid for the report,
Matrix Type: AO(Aqueous) AR(Air) SO (Soil) WS(Waste) DW(Drinking Water) OT(Other) Bottle Type: L-Liter V-Voa S-Soil Jar O-Orbo T-Tedlar B-Brass P-Plastic OT-Other

'i
i

i

...I _.. Company

Alpha Analytical, Inc.



Alpha Analytical, Inc.
255 Glendale Avenue, Suite 21 Sparks, Nevada 89431-5778

'fEL. (775) 355-1044 FAX (775) 355-0406

&\ fHH=
CA'V,~

WorkOrder: BMI05102803

l) r F).~,. t r" il rage:¡~.r~~. 1 of 1

Biling Information :

Battelle

505 King Avenue

CHAIN-OF-CUSTODY RECORD

Columbus, OH 43201

Client
Battelle Memorial Institute

505 King Avenue

Report Due By: 5:00 PM On : ll-Nov-05
TEL:

FAX :

EMail:

(614) 424-3779

(614) 424-3667
zim m erct(íba ttelle. org

x

Job
PO

T0102:14133
190907 Client's COC # : none

EDD Required. Yes

Sampled by : Scott Lowe

Cooler Temp. __ 4°-r Date Printed:

31-0ct-05

Columbus, OH 43201

Report Attention: Chris Zimmerman

CC Report:

QC Level DS3 = DOD QC Required Final Rpt, MBLK, LCS, MS/MSD With Surrogates

Alpha Client
Sample ID Sample ID

I BMI05102803-01AT 1413-MW04

I BMI95102803-02A -I 1413-MW05

BM105102803-03A 1413-MW06

No. of Bottles

Sample Remarks

BM105102803-04A I 1413-MW07

I BMI05102803-05Ä-r1413-MW08

i BM105102803-06A I 1413-MW09

FE+2 Al

FE+2 Al

PE+2 Alk

FE+2 Al

FE+2 Alk

FE+2 Al

MS/MSD

Di"OlvedMnr'~----- I

1--1- T--- --i

I BM105102803~10ÄT 1413::"CTB Ren~Tríp Bl~~k 9/22iD5

COlll11icnts: No security seals, frozen ice. 4- Teinp Blanks received w/out serial numberi, Samptes not field filtered Samples should be used as the control sPike sample ifpossible (I.E.:, '''/MSD)Prl=2 onTOC'o
Level IV QC required on sainple 02 : ~.Siize down to 0.25 ug/L. inet Fuel is seen ort as Diesel and Footnote ort. lamber received Jroken tor sa Ie 02 tor PNA's analysis.
Logged in as per w/o into tor Voc's., ,ri,fjÑ;'

"f-f)- ,r-. Signa~ \ I;r-f'~) (_=_~~,'I ~\J
NOTE Samples are discarded 60 days after results are reported unless other arrangements are made, Hazardous samples will be returned to client or disposed of at client expense.

The report for the a, ,aly.is of the above samples is applicable only to those samples received by the laboratory with this coe, The liability of the laboratory is limited to the amount paid for the report.

Matrix Type AQ(Aqueous) AR(Air) SO(Soil\ WS(Waste) DW(Drinking Water) OT(Other) Bottle Type L-Líter V-V 
On S-Soil Jar O-Orbo T-Tedlar B-Brass P-Plastic OT-Other

L-~ - ~LPrint Name

kl~cÌC Ëlvi - -l Company
Ii" Eaterrime
I "'I ')":13¡I,y II)' d

.,..dLc:i ,ll.~
~ogged in by: Alpha Analytical, Inc.



Biling Information :

Battelle

505 King Avenue

CHAIN-OF-CUSTODY RECORD
Alpha Analytical, Inc.

255 Glendale Avenue, Suite 21 Sparks, Nevada 89431-5778

TEL: (775) 355-1044 FAX: (775) 35)-0406

TEL (614) 424-3779 x

FAX: (614) 424-3667
EMail: zim merct(gbattelle ,org

Columbus, OH 43201

Client
Memorial Institute

505 King Avenue

Columbus, OH 43201

Report Attention: Chris Zimmerman

CC Report:

Job:
PO

T0102:14133
190907 Client's COC # . none

Date Print8('

31-0ct-05
QC Level: DS3 = 000 QC Required Final Rpt, MBLK, LCS, MS/MSD With Surrogates

i'"~'...!f'"",,,,,.,

c)""
". VI.,* Page: 1 of 1

Report Due By: 5:00 PM

WorkOrder: BMI05102803

EDD Required: Yes

Sampled by : Scott LClwe

Cooler Temp 4°C

Collection
Matrix Date

Alpha Client
Sample ID Sample ID

I BMI05102803-01A1 1413-MW04

I BM105102803-02A I 1413-MW05

BM105102803-03A 1413-MW06

BM105102803-04A 1413-MW07

TDS

TDS Toe

TDS Toe

TDS Toe

TDS Toe

TDS Toe

TDS Toe

TDS Toe

SUB

o

TAT PWS #

fl TPHfE_e 18260/~TBE_1

On: ll-Nov-05

Sample Remarks

--
I

i

I

MS/MSD

18260f~TBE_I~Tn

18260/~TBE-rT-l
1413-QCEB

I BMI051 02803-1o'A"r1413-QCTB

Comments:

i --ii-~-~-iI I
I Reno Trip Bi-~k 9/22/05

No security seals, frozen ice. 4- Temp Blanks received wlout serial numbers. Samples not field filtered, Samples should be used as the control spike sample ifpossible (I.E.: MS/MSD) pH=2 onTOC's.
,~ ue/L. If Jet Fuel is seen, report as Diesel and Footnote report. I amber received broken tor sample 02 tor PNA's analvsis.

Logg'd'n by -fJ~~~~-T~ L~L~~m'~lm~~
NOTE: Samples Jre discarded 60 days after results are reported unless other arrangements are made, Hazardous samples will be retumed to client or disposed of at client expense

The report for the analysis of the above samples is applicable only to those samples received by the laboratory with this COCo The liability of the laboratory is limited to the amount paid for the report.

Matrix Type AQ(Aqueous) AR(Air) SO(Soil) WSNVaste) OW (Drinking Water) OT(Other) Bottle Type: L-Liter V-Voa S-Soil Jar O-Orbo T-Tedlar B-Brass P-Plastic OT-Other

-r COl1p~n£_ i
Alpha Analytical, Inc,

r- . DatelTil1e-1

-fd 'i~f~rJ---lr\ 'L!
i_\. .JL iLfJ. _lLL i



Work Order Information
BMIOSI02803

Monday, October 31,200511:40 AM
IVI E

~' Aiend.ed 10/31/05: Corrected login error ort -02 sample ID and added MS/MSDto -02 per Rand), LE

;-1L



JANUARY 2006



tflllng Information: LABORATORY Page # ( 0' ;L
r N,m, ./ 8i#iJ .;('
AdO,"";''Í'i ¡;itfthJe- Au~ st¡;?j / /

~r~'o Y'~3i Analyses Required DATAPhone -i~'5 - 35 - iö4 L\ REPORT
po# IC¡f)9(.\ D.O. 7õ 10'7 ~ :~~//~fj / i

A"ro~ 505 King Avenue pws# OWA# / ~ ~ ! NEDTSFOOMAT 0
C""""'Columbus, 

OH 43201 'Zit/v.;'! 3TH l'lI''IZ .3(Pf.7 I¿. '$. ;§ g ~ ~ i; _, /JifS t'
"o~ Date ~~~ ~~se ISapl~H /S1- Aeport~?s Zt..l-1int\1\ TO::I~::o'rl ~ O~ ~~ ~.. ~ g s i EDFFQRMAT Jl
~"I,,,~Sampl! B&I LablDNumbe lidn' t'..~f/ SampleDescnption "See 

below It; ¡. ~ .. ¡. t; ~ 0 0 REMARKS/:3/0 I-I" Ai !l'\ 1R5i-Oi NI3 -(IWC4 S 1( 'v X13Yt/ '-''1 IG -c: 14 13 -l"~o5 5 X " X1Ji1/ I-I -0"2 1' n -/Ilo'o5 ì)¡)? 5 X " X1¿¡8 -I' 1l -04 /'/3 -rv v. Ole S V I ~ X
4i( -11 ' -i 1't1~-J'l.ùul S Vl( ,
1'¡zz -1' -C/ 1'f/3-MU)c8 5 X x)
li.35 .1 -1)1 i '!/3 -/1 WI) '1 r: X )( l-

Name Gerald Tompkins
Address 505 King Avenue

City, State, Zip Columbus, OH 43201

Phone Number 614-424-4849 Fax 614-24-3667

Clienl Name Battelle Memorial Institute

ec kitv ea ? YF
I/' :\
, '/

11

-
( 0~

ovro en e.

e c .- 12kmL

¡pòe~eà Lj-O

,
PnnlName

i I

¡:¡~/d Ã/kmL,

"'d-PF' 'oy'"Hf. ~C.j)Re

Specific VOC Requirements (please specify)

f0/Z 1'13-fYfAo5 UA. ': ptl

Company Dale Time

Recivby

Relinquised by

Recei by

'Key: AQ - Aqueous so - Soil WA - Waste or. Other U: L- Liter
V-Vaa S-SoiJ Jar o-Orbo T- Tedlar B-Brass P.Plastic OT-Other- ,.-



G Jd~ k- LABORATORY Page # ,: of ?Name '" omp inS /' N'm, ¡~ ~ - ,Address 505 King Avenue 

/
Cit, State, Zip Columbus. OH 43201 Address~ ' 7i
Phone Number 614-424-4849

Fax 614-424-3667 P",,, (1¥5ß~~:c'~rii"'5~ý Analyses Required
DATA

, REPORT
ClienlName Battelle Memorial Institute p.o. 

# 19cC)t-7 D.O.
Te /cZ- ~~' ~I~ \l C~.. ~ ~Address 505 King Avenue pws#

OWR'

¡~'-1 ": ~i i ~ ~'1-NEDTS FORMAT 0C"ys,"",Z'PColumbus, 

OH 43201 i;"¡4L.4311'Í 1~~I'VI3~("7 /.~ìf ;§ ,r1$ ~ ,~~ NLRrStl
,~. D." M,,," "'~u~ 1-- SL/G.¡. R""""~'.rlie;. Z;-~~ ,'01,"'",1£'$ ~ ~ ~~: ú G .g:;" 'DFFORMAr..

SampSa Se Key Onfy COn!airirs ¡: ~ C :Q~;: C C .. '$
mple Below LaiDNumr f"l!\dii'A+~SamPieDesPfion ""See 

below ~ ~ ¿ .Q ~ f; ;: C C REMARKS
- 1-1 AQ RNID~V'¡O, - 01 1413 G:t~ \ \f XIiie; '-11 Ac cJZ /4 13 -~C- Fß 3V )(rsi; /-7 i1 0;1 1'-1", -Q C-E- 3'/ )( )(mo H7~ d~ 1413 - l"v, t''I 10 )l X X J(13'1 1-1U' 0'; IL\13-M'lOS Ie X X .X XIJY'f 1-1 ~ Ð ~ 1413-I'w,\051)\)(" /0 J( X ¡l XImE: ,-11 \6 7;'1 1'\1" -""WDL /0 i( X X XfI.? H n'i l'II::-I;\WOI r"" ,( )( )( X

,tí;l 1-1 l Cf l'- 1~-M\.08 /D X )( X IX1126 -1'7 LD 1'+ I ""-MWÕC¡ i.' X X )( y

ADDITIONAL INSTRUCTIONS; Specific VOC Requirement. (please specify) If ç. 'l~W sk+ -k Vocs.

V,¡IJ.f"", /.;¡ &'&,..;teb nt. /if/'- MIJo5 ~-i Ie be .."'.. k LlJ Jd",'¡ '.l 'N ¡d "
~ . (' I,

Signature PrinlName
Company Date Time

Relinquished bY!\,~_ II ,...L .. c,£a i- Et\)~nN
j£A He ll-e ,. :J1t Ole O~ /(

,
Received by J.. "" '0 , .; S' S \~\"rlTè-: A-f\-i\ \-i'l-Ob 1',7.,1
Relinquished by 0
Recervdby

Relinquishe 
by 

Recívedby

.Key: AQ - Aqueous so - Soii WA - Waste OT - Other
"'l- Liter V-Voa 5-5011 Jar Q-Orbo T- Tedlar B-Brass P.Plastic OT-()li..~~-

- -- -



Name Gerald Tompkins
Address 505 King Avenue 'Jrf- r. '¡ . . I ,_

Address ~::n I..l!~ -- I,. PNP. . Su\-, .21City, State, Zip Columbus, OH 43201 irt iei)(\,. .~ l4.
Phone Number 614-424-4849 Fax 614-424-3667 :i .r:;. N'.' 11:; q '1,=31

Phone Ctlls) ,=S55 - i 6"' '- /
Client Name Battelle Memorial Institute p.o, # I c¡ D q 07 D.O. 70/0 i-

Address 505 King Avenue pws # DWR #
City,State,Zip Columbus, OR 43201 J;1447. ~lÎ'1 Fax:,1

. Matrix' Office Use I Sampled by .rL' // fl' Report Att~tion -? _. ,.d \Time Date S K 0 i cJ' -l ~. Lkh~ ~..""..e:"'''nA.Sid Sid ee ey ny_ampe ampe Below Lab 10 Numberi-dd l'H~ +- / Sample Description

lilt) 1-1 ~ ~j DtD/ICfOS - Dl I ~I ~ ~ M\.Clf

!3,/,1 /-/7 Ar~ as- I l- \ ~ - MW òS
1.Jílt¡ 1-17 ~ ü!P !Y: \.'3 - ""UJo51)ùv
I)IB 1-1 ~ 0'7 Jl- 13 .-M\.ö ~
/i¡.;f; ¡--I'( AQ () g 1'- i -S - f"':vJ 0 7
iS;;;) l-I~ ff 09 i If \ ~ -MW Ó ~
ll3:; i-I' I\ i 0 i 't \ 3- tv W 0 9

,

TORY Page # 01

/
j o~ 'l
j ~ :; ~

4Zlt 3~7 /~ ',~ ~ ~ ~
Total and typeßi;s ;s. tV ~~., V
containers A ~ ~ ~., ~ 1:0
"See below ~ ~ "" .: ~ ~

;)
¿;
~
:i
:i
;i
:L

Analyses Required

J DATAREPORT

~ j;. L
i ~ / NEDT. S FORMAT 0
~ V- N 7:10:-5 ~~

Ó"' ii Ii EDF FORMAT ,ko ;5 ;5
~ 0 0 / REMARKS

ix
.I
)(
,\
X

X

)('

ADDITIONIAL INSTRUCTIONS: Specific VOC Requirements (please specify)
lt\t,;ttl;¡(¡¡. G- o/è tLH3-l"wo5, l~ -\ b-e k LDc.

Relinquished by i

Received by cl

Relinquished by

Print Name

Gf,E~b. ~.ìtJb7ê,J
9 S \0-13 N To

Company Date Time

/8JÁtJ 0 L7

1- iC\' -/(
; ~ I -- P

c- Sfj 0

j:??l
Received by

Relinquished by

Received by

*Key: AQ - Aqueous so - Soil WA - Waste aT - Other
**. L- Liter V-Voa S-Soil Jar O-Orbo T-Tedlar B-Brass P-Plastir. nT_nth".



DOD QC Required: Final Rpt, MBLK, LCS, MS/MSD With Surrogates
----_.._---- _..._~~--.-

Matm",~:on :~ of":es TAT PWS. I_",_w-i~.'i'o¿_w r~:'"-~?i-

AQ 0~¿~g6 - IO-l101- -, r-1--Yi6~TBEr
AQ 01f~;fg61ò-T-----m -1- _'_m ---1-- ----I~--.r82(,)i~BE:r

! AQ I 01/17/06 3 01101 i' I TPIlIE_CIi 1S:2S

Billng Information:

Battelle

SOS King Avenue

Columbus, OH 43201

Client:

Battelle Memorial Institute
SOS King Avenue

Columbus, OH 43201

Report Attention: Chris Zimmerman

CC Report :

QC Level: DS3

Alpha Client
Sample 10 Sample 10

BMI0601190S-01A!1413-QCTB

fBM10601190S-02A r 1413-QCFB

I BMI0601190S-03A! 1413-QCEB

I BM10601190S-04A Ii I
BM10601190S-0SAI

I

I BM10601190S-06A I

fSM10601190S-07A

I BM10601190S-08A i

1413-MW04

1413-MWOS

1413-
MWOSDUP

1413-MW06

1413-MW07

Comments:

CHAN-OF-CUSTODY RECORD
Alpha Analytical, Inc.

255 Glendale Avenue, Suite 21 Sparks, Nevada 89431-5778

TEL: (77~).355-lO44 FA?: 
(725) 355-0406

Chris Zimmerman

TEL: (614) 424-3n9
FAX: (614) 424-3667
EMaii zimmerc(§baltelle,Qrg

CA
WorkOrder: BMI06011905

Page: 1 of 2

Report Due By: 5:00 PM On: 02-Feb-06

EDD Required: Yes

Sampled by : SUGH

Cooler Temp Date Printed:

19-Jan-06

Job:
PO:

T0102
190907 4°CClients COC #: none

1-
--I

I

I

i

1-

J
T
r
i

I Client provided 3
, un preserved VONs only,
unable to run VOC analysis

wlo preserved VOA's for this
sample

Sample Remarks

PNNPAI I CIl4

--rNMAIlCH4~T- TOc--l TPIl/.Ü-l82¡'0I~TßE=f----
PNNPAI I CIL4 TOC

i

-T----r--l~
,i I

r8z(;o'~TBE-i - ---¡--- - ¡-

18260~TBE_1

¡
i

I

iI
CIl4 T-YOC-ITPH;E_C

CIl4 TPHIE_CTOC

~"_._-- --_.._~----~-_..._--~--- ---_.-._~--~-,_.~

r-
QpLogged in by: 4;su

_n__,______ _ --___L. _ i.n.!~ame

-------- --S3 \~~c-i_~~___
Company j Datellime I

1101 ti I '.. _Iil,1\ (j.,¿ ¡ .L)Tì 1 IAlpha Analytical, Ine.

NOTE: Samples are discarded 60 days after results are reported unless other arrangements are made, Hazardous samples wil be returned to client or disposed of at client expense,

The report for the analysis of the above samples is applicable only to those samples received by the laboratory with this COC, The liability of the laboratory is I'mited to the amount paid for the report,

Matrix Type: AQ(Aqueous) AR(Air) SO(Soil) WS(Waste) DW(Drinking Water) OT(Other) Bottle Type: L-Liter V-Voa S-Soil Jar O-Orbo T-Tedlar B-Brass P-Plastic OT-Other



Biling Information :

Battelle

505 King Avenue

Columbus, OH 43201

Client:

Battelle Memonallnstitute
505 King Avenue

Columbus, OH 43201

Report Attention: Chris Zimmerman

CC Report :

CHAN-OF-CDSTODY RECORD
Alpha Analytical, Inc.

255 Glendale Avenue, Suite 21 Sparks, Nevada 89431-5778

TEL: (775' 355-1044 FAX: (775) 355-0406

Page: 2 of 2

CA
WorkOrder: BMI0601190S

Report Due By: 5:00 PM On: 02-Feb-06
Chris Zimmerman

TEL: (614) 424-3779
FAX: (614) 424-3667
EMaii zimmerc~battelle,org

EDD Required: Yes

Sampled by : SUGH

Cooler Temp : __~oC_ Date Printed:

19-Jao-06

Job:
PO

T0102
190907 Client's COC #: none

QC Level: DS3 DOD QC Required: Final Rpt, MBLK, LCS, MS/MSD With Surrogates

Alpha Client
Sample 10 Sample 10

rM106011905-09A 1413-MW08

raMi060:¡-190S-":¡e)AT1 ¡. S=MW09

Comments:

Requested Tests
Collection No. of Bottles BNA_.WrET~AN~~1 TOC_W l.PH..iE_W.-i voc_wT~. --1.

Matrix Date ORG SUB TAT PWS# __l__ ---__L __1_
AQO~~-~~6 I 12--r--6-1101-~i~PNNPAHT~TOTTPHÆ_Cì82)~9-----1

AQ 0-1l~~~6112-r-'o- T1Dl--i-PNNPAHT-CHTTOC I TPHÆ_C 1826ii~TBE_1 - r

Sample Remarks

T
i

.~.~~--~-~"._,~~~._- ----~--~_._---

No security seals, frozen ice, Temp Blaiile rec'd #7218 (ã4'c. Level IV OC Required/Sample 05 (i413-MW05), "Samples should be used '\s the control spike sample if 

possible (1£: MS/MSD)."Report J-values for Benzne down to 0.25 ugf. : "If Jet Fuel is seen, report as Diesel and Footnote report, TOC/ph=2

I

-- J2.,v
Logged io by:

r Signatue- -- i --- Pn~tNam;--:J~; .-1 '. ---S-~ s-\-'---~~---=--
,, -- - -\- --- ~ ------- ---~.E-d i ~

- -- ---~----- -----------~_._-_..__._-_.~-~-----,._._-

Company .1 Daterrime f1 -- dI op p r, ~_~('tl U" L iAlpha Analytical, Inc,

NOTE: Samples are discarded 60 days after results are reported unless other arrangements are made. Hazrdous samples will be returned to client or disposed of at client expense.
The report for the analysis of the above samples is applicable only to those samples received by the laboratory with this COCo The liabilty of the laboratory is limited to the amount paid for the report.

Matrix Type: AQ(Aqueous) AR(Air) SO (Soil) WS(Waste) DW(Drinking Water) OT(Other) Bottle Type: L-Uter V-Voa S-Soil Jar O-Orbo T-Tedlar B-Brass P-Plastic OT-Other



Biling Information:
Battelle

505 King Avenue

Columbus, OH 43201

Client:

Battelle Memorial Institute
505 King Avenue

Columbus, OH 43201

Report Attention: Chris Zimmerman

CC Report :

CHAIN-OF-CDSTODY RECORD Page: 1 of 1

CA
WorkOrder: BMI06011852

Alpha Analytcal, Inc.
255 Glendale Avenue, Suite 21 Sparks, Nevada 8943 I -5778

TEL: (775) 355-1044 FAX: (775) 355-0406

Chris Zimmerman

TEL (614) 424-3779 x

FAX: (614) 424-3667
EMail: zimmerct~batlelle,org

Report Due By: 5:00 PM On: 01-Feb-06

EDD Required : Yes

Sampled by . GWSL

Cooler Temp:
Job:
po:

T0102: 1413

190907 4°C Date Printed:

lS-.an-06
Client's COC #: none

QC Level: DS3 000 QC Required: Final Rpt, MBLK, LCS, MS/MSD With Surrogates

Alpha Client
Sample 10 Sample 10

Sample Remarks
BM106011852-01A 1413-MW04

BM/06011852.02A 1413-MW05

BM106011852-03A 1413-
MW05DUP

BM106011852-04A 1413-MW06

BM106011852-05A 1413-MW07

rBMI06011852-06A I
1413-MW08

BM106011852-07 A 1413-MW09

Comments: No security seals. Frozen ice, Teio Blan reeived íq4°. Level IV reouire for Samole -02. Metals field filter. :

Logged in by:

Company

Alpha Analytical, Inc. ò~
NOTE: Samples are discarded 60 days after results are reported unless other arrangements are made. Hazardous samples wil be retumed to client or disposed of at client expense.

The report for the analysis of the above samples is applicable only to those samples received by the laboratory with this COCo The liabilty of the laboratory is limited to the amount paid for the report.

Matrix Type: AQ(Aqueous) AR(Air) SO(Soil) WS(Waste) DW(Drinking Water) OT(Other) Bottle Type: L-Liter V-Voa S-Soil Jar O-Orbo T-Tedlar B-Brass P-Plastic OT-Other



APPENDIX G

WASTE MANIFESTS



SEPTEMBER 2005

ADDITIONAL SITE ASSESSMENT WASTE MANIFEST FOR SOIL BORIGS



1

J

I

I

i
i
I

1. Generator's US EPA If) No.

3. Generator's Name and Mailing Addres NVIRO ECURITY
PO Box 555008
CAMP PENDLETON" CA 92554. Generator's Phone (760 7Q321 AnN: MAGO WILLIAM

5. Traw~rÈ~~TAL SERVICES"INC. 6C. A R ~sB''t~ö~1.eí.2. 0.5 A. Transporter's 

Phone 619-72i781
7. Transporter 2 Company Name

8. US EPA 10 Number B. Transporter's Phone

DeSi9~tcR~im'ò§i1~§"
3125 W. DoE ROCK RD.
QUARTZS ITE" P\ 8534

INC.
10. US EPA 10 Number C. Facility's Phone-

AZR000035915 928 927"-768. . . . . . . . . .
11. Waste Shipping Name and Description

NON-HAzARUS WASTE SoLID
No. Type

13.
Total

Quanti

12. Containers

P

D. Addl!A~ :tC'Ê~/SÄ~cl¡¡rials Listed Abovt So I L BaR I NGS )

SITE: 1523,,1413

E. Handling Codes for Wastes Listed Above

Special Handling Instructions and Additional Information'

ALWAYS WEA APPROPRIATE P.P.E. AND USE SAFE HADLING 
METHODS.

24 HR. EMERGENCY NUMBR 1"-800-24-9300 *CHEMTREC* -

~-'.',,

16. GENERA TOR'S CERTIFICATION: i certify the materials described above On this manifest ~re not subject to federal regulations for reporting proper disposal of Hazardous Waste.

Si ture Month Do
I

Signature
Year

18. Transporter 2 Acknowledgement of Receipt of Materials

Printed/Typed Name

19. Discrepancy Indication Space

20. Facility Owner or Operator: Certification of receipt of waste materials covered by this manifest except as noted in Item 19.

. Printed/Typed Name Signature Month Day Year

ORIGINA - RETURN TO GENERATOR



OCTOBER 2005 AND JANARY 2006

WASTE MANIFESTS FOR GROUNDWATER MONITORIG ACTIVTIES



NON-HAZARDOUS
WASTE MANIFEST

1. Generator's US EPA 10 No.

3. Generator's Name and Mailing AddresUSM AC/S ENVIRO. SECURITY

PO Box 555008
CAMP PENDLETON.I CA 9255

4. Generator's Phone (

6. US EPA 10 Number A. Transporter's Phone
C. A. R. O. O. O. 0.1.1.2.0.5 619-722781

5. TranEFftENVI'RöNMENTAL SERVICES.. INC.

7. Transporter 2 Company Name 8. US EPA ID Number B. Transporter's Phone

9. DesigWMÉa~õëKmlNDÙŠTFtfËš..

312 W. DoE ROCK RD.
QUARTZSITE.I AZ 85346

INC.
10. US EPA 10 Number C. Facility's Phone

928 927-7688
A. Z. R. O. O. O. O. 3. 5. 9.1.5

a.
NONAZARDOUS WASTE LIQUID

12. Containers 13.
Total

No. Type Quantit

. ì

G

00 T. lj.0.0 .fÌ ')

i 1. Waste Shipping Name and Description

d.

D. AddîiA~ Äëcfpf:ANcE#43~ïspW37Õ~ PURGE WATER)

SITE: 1413..1523.114151
MAIL: BATTELLE-399 OLD TOWN AVE. ..STE. C205

E. Handling Codes for Wastes Listed Above

IIp. 0/

15. Special Handling Instructions and Additional Information

ALWAYS WEA APPROPRIATE P.P.E. AND USE SAFE HADLING MEHODS.
24 HOUR EMERGENCY NL~R 1-800-24-9300 *CHEMREC*
ER# AC/S ENVIRO. SEC. 760725-321

16. GENERA TOR'S CERllFICA liON: I certify the materials described above on this manifest are not subject to federal regulations for reporting proper disposal of Hazardous Waste.

Month Day Year

\ 2- I L
.lyntedljed Namenil' V~~. --

Year

17. Transporter 1 Acknowledgement of Receipt of Materials

Printed/T~ped Name'6.. 'vi
18. Transporter 2 Acknowledgement of Receipt of Materials

Printed/Typed Name

19. Discrepancy Indication Space

F
A
C
I
L 20. Facility Owner or Operator: Certification of receipt of waste materials covered by this manifest except as noted in Item 19.
I
T
Y

'\



02/23/2005 09: 58 9289277589 PAGE 01

1. G'''''''OlIQ''. US EPA 10 No.

ì W ST MA IFE T A 2 1 7 0 0 2 3 5 3 3
. 13. (";.rieroto;r's Name ond Mailil1'i Add~. . RO. EC.

:1:: t PO Box 555008
t CAMP PENDLETON.. CA
::' ,~_c:~ator~~h''�1Q ..~. 7ff ) ?25 ~2i ÇÇ..ACT: MARGO Wi LLI.AS . -~-.----~'"
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Letter Work Plan for Additional Groundwater Monitoring Well Installations and
Assessment at Former Underground Storage Tank Site 1413

Marine Corps Base Camp Pendleton

This letter work plan for additional groundwater monitoring well installations and assessment at Site
1413, Marine Corps Base (MCB) Camp Pendleton, was prepared for the Southwest Division Naval
Facilties Engineering Commnd (SWDIV) under Contract No. N47408-01-D-8207, Task Order No.
0102.

This plan was prepared in response to comments provided by the California Regional Water Quality
Control Board, San Diego Region (RWQCB) at a meeting conducted on January 29, 2004, as well as
comments received on December 3,2004 in the reference document rSMC:50-3392.05:peur). Please
note that different staff from RWQCB were involved during each of these respective commenting
initiatives. The Januar 2004 meeting was attended by representatives from Battelle, RWQCB, SWDIV,
and MCB Camp Pendleton AC/S ES (Battelle, 2004a).

In summ, the RWQCB has suggested that additional groundwater monitoring wells and soil borings be
installed to furter delineate the dissolved-phase plume and the soil contaminant plume, respectively, at
Site 1413. Unless otherwise noted below, all procedures for soil boring advancements, well installations
and well development can be found in the most current work plan for site assessment activities at MCB
Camp Pendleton titled Work Planfor Characterization of Underground Storage Tank Sites in Areas 12
and 13 at Marine Corps Base Camp Pendleton (Battelle, 2004b).

Objectives

The objective of this effort is to install additional soil borings and groundwater monitoring wells to
further delineate the extent of the soil contamnation and dissolved phase plume at the site. The general
intention is to place continuously cored soil borings to the northwest, southwest, and east of the former
UST area and excavation, as well as additional groundwater monitoring wells to the northeast, east, south,
and west of the former UST area and excavation. Figures 1 and 2 ilustrate the current and proposed
groundwater monitoring well and cutent and proposed soil boring locations, respectively. All site
activities wil be conducted in accordance with the current San Diego County Department of
Environmental Health (DEH) Site Assessment and Mitigation (SAM) Manual (DEH, 2004).

Background

All informtion pertaining to the general site description and location, as well as regional geology and
hydrogeology, can be found in the Final Site Assessment Report for Former Underground Storage Tank
Site 1413, Marine Corps Base Camp Pendleton, Oceanside, California (Battelle, 1999). This information
is also summarized below.

Site 1413. Site 1413 is located in Area 14 on the east side of Camp Pendleton in the foothils of the
Peninsular Ranges. The site consists of Building 1413 and the area that formerly contained a UST and is
specifically located on 16th Street, approximately 250 ft southwest of the E Street and 16th Street
intersection. Prior to removal on October 18, 1996, Site 1413 contained one (1) 1,000-gallon reinforced
concrete tank. The tank was used for storage and transfer of diesel fuel to the adjacent utilty room in
Building 1413. The information presented above was obtained from the Navy Public Works Center UST
removal report (NPWC, 1997).
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Based on data from previous environmental investigations, the site is generally underlain by fill, silty
sands, sands with occasional gravels, aíd a silty sandstone to the depths which have been investigated
(approximately 30 ft bgs). Groundwater at the site has been observed between approximately 12 to 18 ft
bgs, and flow directions range from the norteast to southeast. The general gradient appears to exist in
the easterly direction. Durg July 2000, approximately 91 yd3 of contamnated soil was excavated and
removed from the former UST location as par of an interim remedial action at Site 1413 (Battelle, 2001).
The excavation was backflled with gravel and capped with a concrete pad. Impacted soil remains
beneath building 1413 at the site, and additional soil removal is not feasible.

Soil Boring and Groundwater Monitoring Well Installation and Development

All site activities including utilty clearance, permtting, drilling, well. constrction, and waste disposal
wil be done in accordance with procedures described in the final Work Plan for Characterization of
Underground Storage Tank Sites in Areas 12 and 13 at Marine Corps Base Camp Pendleton (Battelle, .
2004b). A C-57 licensed drillng contractor wil be contacted to install soil borings .and groundwater
monitoring wells at Site 1413. The contractor wil have the appropriate certificates, experience, andtraining. .
The placement of additional soil borings and groundwater monitoring wells at Site 1413 has been
determned based on all available site informtion, including: (1) the location and results from existing
soil borings and groundwater monitoring wells, (2) interpreted and calculated groundwater flow
directions, and (3) logistical site constraints in the vicinity of the proposed work areas (i.e., existing
buildings and landscaping, etc.).

Each groundwater monitoring well wil be constructed similar to existing site wells and wil be screened
across the water table. Exact placement of the screened interval wil be determned based upon the
subsurface conditions observed during the advancement of the borehole, as well as conditions observed in
nearby existing wells at the site. The SAM Manual and the California Department of Health Services
(DHS) Leaking Underground Fuel Tanks (LUFT) Manual standards wil be used as guides for the
constrction design, installation, and development of groundwater monitoring wells (DEH, 2004).

Additional soil samples wil be collected at Site 1413 to further evaluate the presence of free product and
define the soil contaminant plume (see Figure 2). Based on the typical range of groundwater depths
observed at Site 1413 (i.e., 12 to 18 feet bgs), soil borings wil be advanced using a hollow-stem auger rig
through the vadose zone and into the saturated zone to a depth of approximately 20 ft bgs. Soil sampling
wil be conducted using a continuous core sampling device. Soil samples wil be collected from the soil
core at a minimum of 2.5-ft intervals or where visible staining or odors are observed. Soil samples wil
be screened in the field using a flame ionization detector (FID). Based on the field Fil readings, soil
samples with detectable hydrocarbons wil be packaged and sent to a stationar laboratory for analysis of
total petroleum hydrocarbons quantified as diesel (TPH-D). All soil sampling and analytical procedures
outlined in the Work Plan for Characterization of Underground Storage Tank Sites in Areas 12 and 13 at
Marine Corps Base Camp Pendleton (Battelle, 2004b) wil be followed during these activities.

Soil cuttings generated durng well installation wil be collected and stored at a designated storage area
located within Camp Pendleton for future disposaL. All disposal of investigation-derived waste (IDW)
wil be conducted according to procedures outlined in the final Work Plan 

for Characterization of'
Underground Storage Tank Sites in Areas 12 and 13 at Marine Corps Base Camp Pendleton (Battelle,
2004b ).

All newly installed monitoring wells wil be developed a minimum of 48 hours after completing
installation. The static water level and initial pH, temperature, specific conductivity, and turbidity wil be
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measured at the beginning of development. Well development wil be accomplished by first bailng out
accumulated sediment or mud from the well. The well screen then wil slowly be surged. Aftr bailing
and surging, the well wil be purged with a submersible pump. As development proceeds, the quantity of
water removed from the well and the measurements of pH, temperature, specific conductivity, and
turbidity wil be recorded on the well development field log. Development wil be considered complete
when (1) three consecutive measurements of pH, temperature, and specific conductivity taken for every
one-half borehole volume (after the first borehole volume was purged) var less than 10%; and
(2) turbidity is 5 NTU or less. If a linuted amount of groundwater exists at the site, the well wil be
surged and purged to drness. Following water recovery in the well, the well wil be surged and purged
to dryness for a second time. Following the second round of surging and purging, development wil be
considered complete. Water produced during well development wil be collected and stored at the
designated storage area for future disposaL.

All work conducted as par of the additional soil boring and groundwater monitoring well installations at
Site 1413 wil be penormed in accordance with the Health and Safety Plan and the Community Health
and Safety Plan that are found as Attachments 2 and 3 in the final Work Planfor Characterization 

for
Underground Storage Tank Sites in Areas 12 and 13 at Marine Corps Base Camp Pendleton (Battelle,
2004b ).
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e
Alan C. Lloyd,

Ph.D.
Secretary for

Environmental
Protection

California Regional Water Quality Control Board
San Diego Region

Over so Years Serving San Diego, Orange, and Riverside Counties

Recipient of the 2004 Environmental A ward for Outstanding Achievement from USEP A
Arnold Schwarzenegger

Governor

9174 Sky Park Court, Suite 100, San Diego, California 92123-4340
(858) 467-2952. Fax (858) 571-6972

http://www.waterboards.ca.gov/sandiegD

August 11, 2005

In reply refer to:
SMC:50-3392.05:peurp

T.L. Sahagun
Acting RCRA Management Division Head
Assistant Chief of Staff
Environmental Security
United States Marne Corps
Camp Pendleton, CA 92055-5008

Dear Ms. Sahagun:

SUBJECT: Final Letter Work Plan for Additional Groundwater Monitoring Well
Installations and Assessment at Former Underground Storage Tank Site
1413 (by Battelle, dated April 15, 2005) and Addendum (submitted on
August 8, 2005, Project No. 5090.13c, RWQCB Case No. 9UT3392, Marine
Corps Base, Camp Pendleton, California

The above-referenced work plan includes a proposal to install wells and to collect additional soil
samples in order to complete delineation of soil and groundwater contamination at Site 1413.
An addendum to the work plan was submitted on August 8, 2005. Modifications proposed in
the addendum include installation of a well in what it is expected to be the most potentially
contaminated zone (in the former tank excavation). The work plan and addendum are
acceptable. Quarerly monitoring should be performed for a minimum of one year after wells
have been installed.

The heading portion of this letter includes a Regional Board code number noted after "In reply
refer to:" In order to assist us in the processing of your correspondence please include this code
number in the heading or subject line portion of all correspondence and reports to the Regional
Board pertaining to this matter.

If you have any questions please contact me at (858) 637-7137.

Sincerely,f~/~
Peter Peuron
Environmental Scientist

PMP:jpa:pmp

California Environmental Protection Agency

o Recycled Paper
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Zimmerman, Christian T

Subject: FW: Status for Site 1413

Approval to proceed. . .

-----Original Message-----
From: Peter Peuron (mail to: PPeuron~waterboards. ca. govJ
Sent: Tuesday, August 09, 2005 11:35
To: Storrs CIV Chet C
Subject: Re: Status for Site 1413

Chet,

This looks fine.
o. k. to proceed.

I will send an approval letter out within the next day or two, but its

Peter Peuron
(858) 637-7137

)-)-)- "Storrs CIV Chet C" -(chet.storrs~usmc.mil)o 08/08/05 11:22 AM )0)-)0
Peter,

Attached are the revised figures for additional site assessment at former UST Site 1413.
Please note the following changes:
Groundwater Monitoring Wells
*

MW03 will be abandoned and a well will be reinstalled in the northwest corner of the
excavation area. Down gradient wells were shifted slightly to the northeast. The up
gradient well is still proposed in the same location.

Soil Borings

* All continuous core soil borings remain the same with the exception that the
northernmost boring will only be advanced if petroleum constituents are observed during
advancement of the boring to the north (slightly west) of the former UST / excavation area.

We are ready to proceed.

-----Original Message-----
From: Storrs CIV Chet C
Sent: Wednesday, July 20, 2005 16:03
To: i Peter Peuron i
Cc: Bipin Patel (E-mail)
Subject: RE: Status for Site 1413

Sounds Good Peter, we can easily adjust. I will resubmit the figure to you for approval.

ccs

-----Original Message-----
From: Peter Peuron (mailto: PPeuron~waterboards. ca. govJ
Sent: Wednesday, July 20, 2005 14:54
To: Storrs CIV Chet C
Subj ect: Re: Status for Site 1413

Chet,
1



Sorry I didn't respond sooner. However, there is a problem. When we visited the site we
agreed to abandon well MW03 and put a moni troing well in the excavation area. The well
that is proposed to the west of the tank zone should be in the tank zone. I cannot issue
a formal response until Friday at the earliest, but you may want to re-do the figure with
wells on it (to put one in the tank zone) and I could just approve that verbally (when I
get it) and on paper sometime after that.

Peter

~~~ "Storrs CIV Chet C" ~chet. storrs§usmc.mil~ 07/19/05 12: 06PM ~~~
Peter,

We are ready getting ready to proceed with field work at 1413. I was wondering if you
had the opportunity to review the letter work plan. Based upon our meeting on 27 Apr, you
were going to respond to the letter work plan with a RWQCB letter that adjusted the final
boring numbers and locations. You can do this via email if you prefer, but I still need
that final go-ahead from RWQCB. The meeting minutes are attached below. Thank you for
your continued support of Camp Pendleton's Remediation Program.

VR
ccs

C. Christopher Storrs
Assistant Chief of Staff, Environmental Security Remediation Branch Box 555008, Building
22165 MCB Camp Pendleton, CA 92055-5008
Office: 760.725.9774DSN: 365.9774
Fax: 760.725.9746
Email: chet.storrs§usmc.mil
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